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Read About the Hospitalization Policy 
50 Million Families Have Been Waiting For! 


NOW! HOSPITAL- 
PAYS MONEY 


4% 


WHEN SICKNESS OR ACCIDENT STRIKES, 


YOU COLLECT GENEROUS BENEFITS 
With medical costs skyrocketing, only 1 person in 
8 has enough hospitalization insurance. Now a new 
kind of plan gives the CASH PROTECTION you 
need when you're sick or hurt. Specific benefits for 
doctors, hospital rooms, surgeon's fees. drugs, even 
medicine prescribed when you are out of the hospi- 
tal. If you stay well and don't use all the benefits, 
you get a contingent CASH REFUND. The amount 
depends on the benefits you have already received, 
and the length of time the policy has been in force. 


FREE 


Interesting 
BLUE 
DETACH BOOK 
AND MAIL 


AIR-MAIL CARD AT LEFT FY 


No Postage Needed— “a 


just drop it in the mail 


ICAL 


GIVES MONEY 
BACK sii,"ot 


TAY WELL! 


ie 


STAY WELL AND GET CASH BACK 

Why shouldn't your hospitalization pay you money 
back if you stay well? Here's a plan that provides 
cash to help you pay the bills when you're sick or 
hurt—then, if you stay well you get money back. 
You can't lose. If you need the money, it’s there 
to help you; if you don't, you've built a savings 
account of your own. This new kind of protection, 
policy NC-701, is available only from Bankers Life 
& Casualty Company as part of the famous White 
Cross Plan. Write today for your FREE BLUE BOOK 
that gives full details, tells six advantages never 
before combined in one policy. No obligation, 


GUARANTEED PROTECTION TO AGE 75 
or until you have been paid the full amount of the 
prineipal sum in specified benefits. 


NOW you can get the vital protection you need to 
help meet today's rising medical costs. Write for 
your FREE BLUE BOOK TODAY. Read how this 
policy cannot be cancelled even if you become a 
poor risk. Read how rates can't be raised EVER, 
Read how after 3 years you can build cash values 
as long as you pay the premiums. Read how you 
get the full face value of the policy either in speci- 
fied benefits or in a contingent cash refund. Read 
about the generous payments specified for doctor, 
hospital room, drugs, surgery, etc. Read about the 
reasonable waiting periods and exceptions that help 
keep the cost low. Look over the BLUE BOOK in 
your own home; decide for yourself whether you 
want the one policy that guarantees you can’t lose. 


THE WHITE CROSS PLAN oferedby BANKERS LIFE & CASUALTY COMPANY 


An Old Line Legal Reserve Stock Co. 


CHICAGO 30, ILLINOIS 


A NEW AND PRACTICAL WAY TO 


Get Ahead Faster 


New | success PROGRAM 


Gives You Short-Cuts to 


Executive Skills—at Amazing Low Cost! Takes Minutes a Day! 


‘OW — in your own home — you can master the 

fundamentals of success — pave the way to = 
icher life for yourself and your family. can 
benefit from the most practical, sclentific 


PERSONAL 


Month by month, the Nelson Doubleday Personal Suc- 
cess Program will show you how to develop the basic 
executive abilities that pay such handsome dividends 
‘one you'll acquire the important skills, 
man on the way up"—skills in gett 
‘with people new [dens — undessa 
new friends wherever 
you go ~ speaking in public organizing your time 
efficiently—writing business letters, reports and memos. 
‘You start with a remarkable memory trainer. Then 
gvery 30 days you will receive anew self-training 
Progress Kit on an essential success subject 
ss never been anything like these 
lable — for completeness, authority an 
tailed step-by-step guidance. Nothing has been 
Out. The expert business leaders, psychologists and 
‘educators who planned the Program have included all 
the know-how ‘and actual practice you need. Their 
simplified new self-instruction method enables you to 
‘gain “practical experience" in the odd momenis that 
ow go to waste every da; 


Sample “Memory-Trainer Kit” only 10¢ 


To introduce you to this new kind of personal achieve 
ment plan, Nelson Doubleday offers, you a. valuable 

imple Kit™ almost asa gift. You'll receive a. re- 
markable 10,000 word handbook ~ How To Remem- 
ber Names and Faces ~ that gives you the secrets of 
Brofeatonal memory experts In the fat five pages 
You'll learn one easy trick that will double your fe 
Ory power — overnight. Soon your new. “automa 
memory" for names, faces, facts will win new friends, 
ain recognition ‘on'the job. 

‘As with cach Progress Kit in the Program, a set of 
handy ‘practice and application cards accompanies the 
memory handbook to help you “learn by doing.” Slip 
them Tito the pocket case provided ~ forse fa your 

“They've been scientifically planned to 
‘Along with your memory training material — 
jong With Your memory training material ~ as an 
extra benus to launch your own Success 
You will receive a self-evaluation Aptitude Test. 


Will you Invest 10¢ in your future? 


There's plenty of room for you “at the top.” Leaders 
ae sought and welcomed more than ever fa the bus 
ness world today. To begin qualifying for the opportu- 
nities ahecd, accept the valuable introductory package 
‘offered by I Success Program for only 1 
There is no obligation ‘whatever —and no salesman 
‘will call. This is merely a “demonstration offer.” 
If you are delighted with your fist kit and wish to 
gontinue with the Program, you will receive @ new 
Kit each month, for which you will 
not the many dollars charged by most “schools*—but 
only, $1 plus small shipping cost. You stop whenever 
You like. Mail the coupon today. The Nelsoa Double 
day Personal Success » Garden City, N.Y. 
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FRAINER KIT" FOR ONLY 10¢ 


Here's What You 
Get for only 


hondbook thot increases your mem= 


power up to 500% in @ few 
Self-Seoring 


APTITUDE TEST 


snelinterest, nd 


Pocket holder included 


‘SEND ONLY 10¢ TODAY — STOP WHEN YOU LIKE 


Dept, PSA-1, Garden 

enclose 10 cents to help cover shipping charges, 
once mo, introductory package consting of 1) handbook 
“How to Remember Names and Fac practice and 
application cards plus pocket Card Hower 3 handsome 
detk-top File Case and 4) seit-scoring Aptitude Test. 

‘After examining this package, 1 will fet you know wighin 
teh days i 'do, nor wish to continue with che Personal Suc. 

oram. If 1 do continue. you will send'me a, new 

Progress Kit each month and. bill’ me only $1each plus 
few cents shipping. Lam not obligated to take any minimum 
umber of Klis, and I'am free to stop at any time. 
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Sea-Monster Skeptics Now Believe 

I usr admit I was skeptical before I 
read “Why I Believe in Sea Monsters” 
[Oct.] by marine biologist Dr. Anton F. 
Bruun. But now I'm inclined to believe 
in the existence of these giant eels. 

Such science articles add much to the 
quality of your magazine and I hope you 
continue them. 

N. Kinicer, Grosse Pointe Woods, Mich. 


. Back in the 30s, a sea serpent was 
reported in Cadboro Bay, near here. 
Since then, Cadbosaurus (Caddy, for 


TALK BACK 


short) has been reported in various places 
around the southern end of Vancouver 
Island. 

I was skeptical until last August when 
out ina fishing boat. Heading in to shore 
about 5:30 p.m., our party saw a com- 
motion in the water about 75 feet away. 
A head rose above the surface about 
three feet. We judged it to be a foot in 
diameter. Above water level we could see 
about 10 feet of body, somewhat greater 
around than the head. The creature was 
traveling toward open sea at the 14 or 15 
knots mentioned by Dr, Bruun. 

It stayed above water, making a great 
wake as it surged along for perhaps 20 
yards, then dived. We saw it surface 


‘again some distance away, but in seconds 
it had gone out into the strait of Juan de 
Fuca. Whatever it was, four grown people 


ack Booklets Available 
T've been keeping your tear-out 
booklets since they started a couple of 
years ago but now find that I’ve lost 
‘No. 5—the one about TV repairs. Is 
{there any way I can get another copy 
to complete my file? 

Surman Curtis, Seattle. 


We have a limited stock of all 16 


without charge, from Popular Science 
information Service, 355 Lexington 
ve., New York 17, N. Y. 
Titles published ‘so far are: 
No. 1. Before You Buy Wood 
No. 2. How to Buy a New Car 
No. 3. When Your Car Conks Out 
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No. 4. Choosing and Using Concrete 
Blocks 

No. 5. Before You Call the TV 
Repairman . 

No. 6. Math Short Cuts for the Home 
Owner 

No. 7. Before You Paint Your House 


No. 8. When You Paint Your House 
No. 9. Take-Along Checklist for 
Judging a Used Car 
.. 10. If You Have an Auto Accident 
. 11. Choosing the Right Wrenches 
. 12. Choosing the Right Handsaws 
. 13. Keeping Electric Motors 
Running 
. 14. When Your Power Mower 
Conks Out 
No. 15. Common Repairs for Electric 
Trains 
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IF you're that person, here's something that will 
interest you, 

Not a magic formula —not a get-rich-quick scheme— 
but something more substantial, more practical 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, theroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $5,000 to 
$10,000 and up? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for you? Well, 
don’t be too sure. Very possibly they can be 

Why not, like so many before you, investigate 
LaSalle’s modern Problem Method of training for an 
Accounting position? 

Just suppose you were permitted to work in an 
accounting firm under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 

‘That's the training you follow in 

inciple under the LaSalle Problem 

fethod. ve 

ove FreTveT 


417 S. Dearborn St. 


A . 
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I want to be an accountant. Sead me without obligation, Free Sample 
Lesson—also "Opportunities in Accounting.” 


You cover accounting from Basic Accounting right 
through Principles and Cost Accounting. As you go 
along, you absorb the principles of Accounting Sys- 
tems, Federal Income Tax, Certified Public Accountant 
Training, and prepare for the CPA examinations. 

‘Your progress is as speedy as you care co make it— 
depending on your own eagerness to learn and the rime 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It’s possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training — 
with increased earnings—before they have completed 
it! For accountants, who are trained in or 
and management, ate the executives of the 


Get Free Sample Lesson—Also 
“Opportunities in Accountin; 


For your own good get all the facts about this completely 
new and modern accounting training. Write for Free Samp! 
Lesson—also latest book “Opportunities in Accounting. 
They will prove that Accounting offers brilliant fucures to 
those who aren't afraid of serious home study, and will show 

the wide range of opportunities that exist 
today. No cost of obligation. If you want 
4 position of higher income, greater pres- 
tige and professional standing ... MAIL 
THE COUPON NOW! 


ization 
jucure, 
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CRESCENT 
ADJUSTABLE 
WRENCHES 


Crescent offers unequalled value, perform- 
ance and selection in Adjustable Wrenches. 
Choose CRESTOLOY for greatest strength 
and finest finish in 4” to 24” sizes, single 
and double end patterns; CRESCENT for 
toughness and durability at lesser cost in 
4” to 18” sizes. Also insulated handles on 
the 12” CRESTOLOY. See CRESTOLOCK, 
the new locking adjustable wrench. 
Sold by hardware dealers everywhere. 
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Crescent is ovr trode-mork, registered ia the United Stoter-ond 
abrond, fr wronches and ciber tol: Sold by leading ditibuton 
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had seen it. All agreed as to description, 
which was much similar to the drawing 
of the sea monster in your magazine. 

J. F. Cameron, Victoria, B. C. 


‘Symphony from a Workshop 


AN oLp house trailer is my workshop. 
I use the shop (as Santa Claus) to re- 
build, refinish or repair musical instru- 
ments for children who cannot afford to 
purchase new ones. 

‘The instruments are given to a public 
library and can be borrowed like books 


—but for a long period of time. Some I 
rebuilt were nearly junk, some pretty 
good. If my trailer workshop can furnish 
enough repaired instruments, perhaps 
some juvenile “steam” will be turned to 
productive effort and fewer youngsters 
will need psychiatrists or land in police 
courts 
I believe the famous “Satchmo” got 
his start in an orphanage on an old do- 
nated cornet. This is an inspiration to me. 
Surely there never was a man could play 
so much horn. 
T. C. Quayze, Veneta, Ore. 


Old Principle Pops Up 
Tue use of alternating cylinders in 
automotive engines to save gas [“New 
Ideas from the Inventors,” Oct.] is an in- 
teresting variation of an old principle. 
Over 30 years ago, a farmer I knew 
used a water-pumping engine that had 
an intake valve opening only by atmos- 
pheric pressure. The exhaust valve was 
held open by the governor whenever 
speed exceeded a set limit, so that the 
engine inhaled only air, and no fuel, on 
that stroke. Since there was no throttle, 
every power stroke was based on a full 
charge. A throttled engine that later re- 
placed this one used much more gas. 
L. S. TWEEDLE, Hamilton, Ont. 


Clutching at Clutches 


Tue Ferlec transmission used in the 
Renault and mentioned by one of your 
readers [“PS Readers Talk Back,” Sept.] 


‘CONTINUED 


Learn Radio-Television 
Electronics 


by Practicing at Home in Your 
WITHOUT EXTRA CHARGE a Spare _— 


YOU GET special NRI kits de- Ly 
veloped to give you actual practice T 
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All eq 
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RADIO-TY BROADCASTING wa sbove fen auto Radon 4 gh to start their own RadiorTV shops, 
RADIO SERVICING Technicians face blow) tes, For the Busy to underssna Sr ier tecd 
det iy Thur rics ore right foe 
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{io Htadio"TV. The technical man tooled Find Out What NRI Offers 
‘up to. He does important work, gets good NRI has trained thousands for successful 
pay for it, Radio-Television offers that Lind careers in Radio-TV, Study fast or slowse 
of work. NRI can supply training quickly, You like, Diploma when you graduate 
without ‘expense of going away to school. coupon now. Paste it on postcard or m 
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is not a magnetic oil clutch. It is a fric- 
tion clutch with an electromagnetic act- 
uator. 

The new Peugeot is offering (as an 
optional extra) a magnetic oil clutch 
built by Jaeger, maker of most of the 
speedometers in French cars. The Peu- 
geots also use an electromagnetic clutch 
on the fan, but this one is a friction 
clutch. Why they don’t use the magnetic 
oil clutch there, too, I cannot imagine. 

Jan Raven, Aix-en-Provence, France. 


Creeping with Brakes 

Pease tell the man who'd like to see 
brakes on automobile mechanics’ creepers 
[Oct.] that we’ve been marketing creepers 
with highly successful brakes for many 
years. There is no other creeper brake on 
the market that we know about. 
Reep O. Huser, Pre 
Tue Smasu-Proor Co., Ashtabula, Ohio. 


Bones in the Living Room 

From the day that my October issue 
arrived, I've been wondering about that 
utterly’ mysterious leg bone, ostensibly 
an animal's, above the woman's head in 


the photo on page 176. I suppose it 
figures: Anybody who would build a 
penthouse for cats in his living room 
might reasonably be expected to mount a 
large animal's leg bone over the fireplace 
instead of a picture. Maybe it was part 
of a dog that once chased the cats. 
Westey S. Griswovp, Santa Monica. 


Riveter Applauds Riveting 
I must compliment Mr. Burton for so 
thoroughly covering “The Handy Art of 


Riveting” [Oct.]. I started out as a sheet- 
“CONTINUED 


Wide-Open Opportunities 


for Wide-Awake Men! 


Good Jobs, Top Pay, Steady Work in 


AIR CONDITIONING 


lo 


A Practical Way To Train At Home 


America’s fastest-growing opportunity field is now Air Con- 
ditioning and Refrigeration! Already 150 million units are in 
use. The rapid growth of home and auto air conditioning 


demands that 20,000 service techni- 
cians be trained each year. The work “1 il 92 iif 
i 


As 
ney 


$3 an hour and more. Good jobs are 


waiting. It's casy to go in business. 


Make Money As You Tesn 
Se practical ie CTI 
Nidere semcaree OE 
20 Uictuling snd ting units in wre Ce 


Learn by practicing. CTI 
sends 25 kits. You build 

a heavy duty, 

get tools (left). You build 
freezer, refrigerator or milk ¢ 


[COMMERCIAL TRADES INSTITUTE 
T1400 Greentect Avenue + Chi 


Veet cose, Soe 


Mail Coupon For Valuable Free Information 
easy to master this craft. Let CTI train 
you at home. You learn in months. Mail 
coupon for FREE book and Lesson Samples. 
Get facts now—decide later. 


COMMERCIAL TRADES 
M TODAY 


‘onditioning & 
‘Both FREE. 


Success in 


ion Som 
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Learn 
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A HIGHLY 
RESPECTED TRADE— 
START SOON TO 
EARN EXTRA MONEY 
IN SPARE TIME 


to Fix 


IN YOUR 


Electrical Appliances 


into a field where there's 
he security that comes from 
vicing electrical appliances 
0 ITY. Every wired home has 
many electrical appliances and millions and millions of 

pliances are sold every year. Owners pay well to 
keep them in repair. That's making a fust-growing need 
for trained men. 


Add To Your Income Starting Soon 
Need For Service Technicians Increasing 


‘To build a better future, got 
much important work and’ 
knowin, 


Make extra money 
fix electric toasters, 
‘other, electri 


in your spare time. 


garage or spare room, 
ing power—to pay for 
your training many times over—to have extra money 


to buy things you need, 


Learn and Earn with Multi-Use 


Tester Built with Parts We Send ! 


This course includes the parts to build a portable, sturdy 
Appliance Tester that helps you locate electrical defects 
quickly and easily. You use it to learn and do actual 
electrical appliance repair jobs. If you want better pay 
learn this good trade. No need to give up your present 


job. You can train at home in your spare time for only 
$3.00 down and $6.00 a month. A small price to pay for 
increased earnings, a more secure future. Paste coupon 
below ona postal or mail in envelope for free book and 
sample lesson. Address National Radio Institute, Dept. 
BAO, Washington 16, D. C. 


MAILING THIS 
COUPON MAY START 
YOU TO SUCCESS | 


LESSON AND BOOK 


| Blea send me Electric Appliance Training lewon and book | 
free. (No salesman will call.) \ 


Name..... ve eAePeosceey 
Address 6.2.02... nag vesetteeeneneneenee | 
City Zone... .State 
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Now the Factory Experts 
Who Build Them Work 
Hand-in-Hand With You to 


FIX ANY PART 
OF ANY CAR 


HO} 
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‘quickly, eastty, right? 


# You Step-by-Step 


ENLARGED, Edition con! 
116 OPPICIAL ‘shop manus 


Same FREE Offer on 
MOTOR’S New Truck Monval 
EVERY Job" on 


Bay | 
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metal worker over 50 years ago—using 
tinner’s rivets on light sheet metal. Later 
I did a lot more riveting—bigger rivets, 
of course—making boilers. Then I turned 


| to aircraft sheet metal, using many differ- 


ent types of rivets. 

I spent over 31 years abroad with in- 
dustrial firms and in military service, 
working with mechanics on every con- 
tinent. My last work was out in the 
Orient with the Chinese and Japs. The 
latter are hard to beat in anything they 
do. I'd have to rate the Germans high, 
too, in technical fields. I was on duty 
with the Muscovites a while—before 
Pearl Harbor—and it looks like we'll 
have to reckon with them in technical 
fields. 

Avex Braprorp Sr., Goleta, Cal. 


Lost a Hubcap Lately? 

‘Tuere’s a new gimmick in use in sev- 
eral sections of New Jersey to prevent 
hubcap thefts. The car's license number 
engraved inconspicuously on each hub- 
cap near the tire valve. 

Gas stations provide the service with- 
out charge. They use a vibrating steel 
pencil operated electrically. In some 
communities the police promoted the 
idea, and in others the project is run by 
the Junior Chamber of Commerce. 

West, Mountainside, N. J. 


Trials of a Trai 
Because I 


Dwe! 
live in a metal-covered 


| trailer, my transistor radio wasn’t bring- 


ing in’any stations. It worked fine out- 
side with the built- 
in aerial, but as soon 
as I brought it in- 
doors, the volume 
disappeared. I had 
no other aerial, so I 
improvised one. 

I coiled about a 
foot of No. 18 plas- 
tic-covered copper 
wire around an elec- 
tric-light cord that 
runs my razor. Then 
I taped the end of the copper wire onto 
the radio’s built-in aerial. 

With the drop cord plugged into its 
receptacle, but with no current passing 
through it, I turned on the radio. Volume 
increased greatly and I could get all sta- 
tions. I was now using the wiring in and 
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LAW 
TRAINING 
for 
BUSINESS 


{in spare time at home} 


Earn LL.B. Degree 


éeéteetcsi 


SO 


Thousands of men and women who never intend to practice are studying Law in spare 
time at home—not for a legal career but as an aid to business advancement. 


Law today is involved in almost every major business 
decision. In many lines of work 
pensable—credits and collections, accounting, traffic 
and transporation, employee relations, real estate, 
insurance, finance, taxation, ete. For all types of 
work, Law training develops keen, clear, quick, cor- 
rect, and decisive thinking. 

‘You can study LaSalle’s American Law and Pro- 
cedure right in the privacy of your own home— 
progressing as rapidly as your time and ability per- 
mit. LaSalle has, for over 50 years, helped more than 
1,400,000 ambitious people get ahead in the bu 
world. Thousands of letters in our files from grateful 
students and businessmen who have achieved greater 
success speak of—better jobs, more money and the 
satisfaction it brings, prestige and leaders 


A MOST UNUSUAL LAW LIBRARY 


This training includes the fourteen-volume LaSalle 
Law library—AMERICAN LAW AND PROCE- 
DURE, which is the basis of all the instruction serv- 
ice. This library has been compiled by leaders in the 
field of Law. It covers the whole basic field of Law 
in an orderly and simple manner that is easy to learn 
and understand. Collateral reading and printed lec- 
tures on legal problems which are furnished at reg- 
ular intervals throughout the training, supplement 
the text. Law instructors personally supervise your 
program from the first assignment to the LL.B. 
degree or diploma. Under the LaSalle method you 
deal with legal problems—you learn by doing—actu- 


is almost indis- 


ally solving legal problems—not just memorizing 
rules. 


WRITE TODAY FOR TWO FREE BOOKS 


You are determined to get ahead—to prepare for 
greater future possibilities—and to earn more money. 
Send the coupon below and find out how to qualify 
yourself for the many openings available to the 
Law-trained man. In our FREE books, “Law Traine 
ing for Leadership” and nee,” you will find 
answers to all your questions about the study of 
Law and the LaSalle method. 
Noinvestmentislikely topay higher returns thanan 


investment in yourself, by enrolling in the American 

Law and Procedure training. Send coupon today for 

full information—no obligation, of course. 
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL 


— 
| LaSalle Extension University | 
1 A Correspondence Institution | 
| Dept. 183L 417 S. Dearborn St., Chicago 5, Ill, | 
| Gentlemen: Please send me your two free book- | 
| lets, “Law Training for Leadership” and “Evi- | 
i] dence,” which tell how I may | 
! study Law at home and qualify | 
' for the LL.B. degree. | 
1 i 
| 1 
1 cm | 
1 ! 
! 1 


| 
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out of the trailer as an aerial—and a very 
satisfactory one, too. 
Jim Hotroyp, Athabasca, Alberta. 


Questions on Small Cars 
I reap “Battle of the New U. S. Small 
Cars” [Oct.] with interest. The Corvair’s 
better traction and absence of antifreeze 
worries are mighty appealing to me out 
here on the farm. But with rear-wheel 
weight a critical factor, why can’t that 
heavy hunk of battery be carried up front? 
Bane Runner, Hershey, Neb. 


. .. LWonpER why 
Ford designed a 100- 
hp. six for the econ- 
omy car rather than 
split a tried-and-true 
200-hp. V-8 down 
the middle? It would 
have to have some 
new parts—a block, for instance—but 
many of the already tooled parts—head, 
valves, pistons—could be used. I’ll admit 
a four isn’t as smooth as a six, but it’s 
for an economy car, isn’t it? 

Miamisburg, Ohio. 


LG 


In “How U. S. Small Cars Com- 
pare,” you list the following imports: 
Ford Anglia, Opel Rekord, Renault Dau- 
phine, Simca Aronde, and Volkswagen. 
This comparison prasents a distorted 
picture, both as to horsepower and size. 
Typical imports that could have been 
listed in a comparison of this type: Ford 
Zephyr, Vauxhall Velox, Citroen ID-19, 
Peugeot 403, and Austin A-95. 
Considering the high standard of this 
article, it was disappointing to see an 
unbalanced class comparison. 
F. V. Day, Ottawa, Ont. 


The five imports selected for compari- 
son with U. 8. compact cars were those 
with the largest sales here—hence, con- 
sidered of most interest to U. S. drivers. 


Praise for Eye Doctor's Tips 

Txanks for all the good tips in “Ar- 
ranging Your Shop for Better Seeing,” 
(Nov.]. There should be a lot more eye 
comfort, now, for the hammer-and-saw 
fraternity. I'm glad you remembered the 


large proportion of hobbyists who can’t 
‘CONTINUED 


NOW. .. Without Previous 


Experience You can make 
Complete Auto Body Repairs — vi 


from Alfred E. Awot of Chicago reads: 


“Since | have been using 
the Addison Auto-Dent-Remover Kit 
in my body shop I've made as much as 


$15 IN ONE 


DAY 


—just working alone! 


You don't have to be a professional body man like Mr. Awot... 
The exclusive patented leverage principle available only in the Addison 


“Auto-Dent-Remover” 


makes repair Js equally as simple forthe profes, 


‘sional Body man, service station atte 
inanperinced umateur”Gwoing this tool automatically makes ou an Sper 
in auto body repairing. 


Ws as simple as this... 


Drill holes 1” apart using Ya" bit », 
In center section of creases. Then, 
{Um serew into each succeeding 
5 hole ‘and' push down Tightly on 
*Using conventional methods on the above job it would long end of Ell-sar” As. you work 
be_naceszary, to remove, door panels ‘and straight 
creases using hammer and dolly of other time-consuming 
stimated time to complete all metalwork, ready EST CREASES. 
ing, 4 to 5 hours. Pe eRItGCOUPON TODAY 
Fecrounder smoother dents Addaon Sales Dept DKA50 
ttach 3303 WAduizon St chic 
Entire Kit ieveroge tate of Pine sand me: wis 
With Instructions ee erent caanhaay chute Remover 
i$ 95 Peerage at 2 © My check—. Money Order for 
Dea Fe ico cept wr cng SR 
PREPA 
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|) Inverted section 


pops out imme- 
diately) 


ECTRONICS 


If you are seeking a better job or a business of your own, 


4 9. Equally important is the fact 
GOOD JOBS— offering the kind of a future 
that on untrained man often dreams about. 


No previous technical exper 


your spare time 
home, or in our mod 


tories. Nothin ti 


9 
Send for FREE details. 


DeVry Tech's 


Devry offers anather home 
‘raising, bat 
the TV set) 


includes training 
in Color Television 


TV-Radio Broadcast Technician 
Color Television Specialist 
Radar Operator * Laboratory Techni 
Airline Radio Man + Computer Spe 
Quality Control Manager 
Your Own Sales & Service Shop 


42.98 EMPLOYMENT SERVICE 


that has helped thousands of our graduates 7 
toward fine careers in Electronics. 


TECHNICAL 
INSTITUTE 
CHICAGO 41, ILLINOIS 


Even Men with No Experience 
are Making as High as 


11,0002 3 


— MONTH! 
0 St 


‘A message to all men who are looking for a way 
‘to make more money faster, with one of Amer- 
ica’s greatest inventions wanted by millions. 


Here’s Your Opportunity to get 
”) into the BIG MONEY CLASS FAST 
with sensational PRESTO 


FIRE EXTINGUISHER 


‘Stores, Farms, Boat 


Not everybody makes $1,000 in a 
month to start out, but read this: 
Florida salesman reports $600 in 
1 month, Ohio man earned $2,100 
in 2 months! Men everywhere, 
even in off hours, are rolling up 
amazing profits. Here's why. 
PRESTO's amazing new chem- 
ical, developed as secret defense 
during war, is 1% to 6 times as 
effective as ordinary chemicals on 
equal weight basis. So PRESTO 
can be light, so handy a child 
can use. How about you cashing 
in on this great invention? 


ONLY PRESTO 
WAS ALL THESE 
FEATURES 


1G MONEY LIKE THIS 
EVEN IN SPARE TIME 
orts $80 3 Week 


J MERLITE.inoustR 
114 €. 3nd $t., De 


see the head of a 10-penny nail without 
putting on their glasses. 

Speaking of glasses, tell your readers 
never to chuck out their old ones. Send 
them on to New Eyes for the Needy, Inc., 
66 Highland Ave., Short Hills, N. J. 
They send usable plastic frames to med- 
ical missions abroad. Metal frames go to 
a refinery and the cash obtained is used 
to buy new glasses for people who other- 
wise couldn’t afford them. 

F. G. Suir, NYC. 


Six-Footers, Please Note 

By Now, you probably are aware that 
an error in the Automobile Manufactur- 
ers Association specifications question- 
naire resulted in the publication, in Por- 
uLar Scrence and other magazines, of a 
false comparison in head-room dimen- 
sions for the Falcon and Corvair. We 
shall appreciate anything you can do to 
correct the erroneous impression that the 


Corvair has about five inches more head 
room than does the Falcon. 

J. O. Wricut, V.P. 

Forp Division, Dearborn. 


On Keeping Shoe Laces Tied 
Tuat Portland man who can’t keep 
his shoe laces tied [“I’d Like to See 
Them Make,” Oct.] won't have any need 
for special laces if he'll try this: Coat 
ordinary laces with the dressing used on 
radio-dial cord. It works like a charm. 
Paut S. Trrrr, Columbus. 


... Teun the man with the flapping 
shoe laces to take two turns around the 
right-hand loop when tying the ends, pull 
the left-hand end through and tighten. 
T've been doing this for years and never 
have any trouble with loosening laces. 

W. M. Busier, Westfield, N. J. 


.. . A_NuRsE told me how to tie what 
she called a “Boston” knot and I've 
never had a shoe lace come untied since. 

1) Make a simple knot and pull it 
tight. 2) Form a loop in each lace end. 
3) Pass loop A over and under loop B. 
4) Pull both loops out tight. A slight pull 
on either lace end and the whole thing 
|unties like any ordinary knot. Costs no 
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money, time, or trouble. Anybody who 
hasn’t two left hands can manage it. 
H. S. Gucx, D.D.S., Los Angeles. 


. .. May I suggest 
to Jack DeMent << 
that he use a sailor's TURN 
knot to tie his shoe NS 
laces and thus end 
his troubles? A shoe 
salesman showed me 
how to get rid of the 
untied-shoe head- 
ache, and it works. 
HERMAN Mouton, Detroit. 


Ode to a Split-Level Wonder 
It was made to help the shopman 
Who is using power tools, 
Wants to lock them safe from children, 
Awkward neighbors, daring fools. 
Although modern in appearance, 
Rigid standing, light but strong, 
It retains the well-known features 
Of the benches known so long. 
All the tools are safely grounded; 
Want to use them—push the switch. 
Stand up at the higher level; 
Sit down at the lower, which 
Was constructed, too, for jobs that 
Want support in many ways. 
Should you want to use the sawhorse 
Or the vise, it’s sure, it stays. 
And that pull-out gluing table—for 
Using clamps as masters should— 
That is just another reason 
Why that bench is really good! 

H. G. Zout J., Weaverville, Cal. 


. Your September issue was a 
dandy. The tear-out blueprint for the 
split-level workbench is terrific. 

Why not have a blueprint for a differ- 
ent project each month? I put in my vote 
for overhead garage doors and some sim- 
ple furniture pieces. 

L. P. Prurs, San Diego. 


Drum Vs. Barrel 
Your illustration of what you call a 
“parrel agitator for chemicals” (Oct. p. 
196] actually shows a steel drum. A bar- 
rel is constructed of wood. Furthermore, 
there is no such thing as a barrel agitator 
—an agitator is always a steel drum. 
Larry Sxxar, Cincinnati. 


Unless it’s a nine-year-old boy. 


/] 


VIRGINIA 


iy 10ch year 
and business 


CALIFORNIA 

“Made as ouch 
$347 on just 
ne job. You 


SOUTH DAKOTA. 
Farpod $1571 iva 
single moat 
Homeowners here 


can't mine with 


Hopid Ci 
ARKANSAS. 


on thinks 


no other which can, 
‘offer « man 
‘much 


E, Bailey, Hot Sp 


Lifetime Businesses! 


ILLINOIS 
"Have average 
‘over $50,000 
my first 3 y 
Hatrs’ help make it possible” 
1.1 


IN THIS 


IN YOUR TOWN, there’s a real 


opportunity right now for 


meet the growing 
ing of costly carp 
+» Services for which homeowner 


are ready to pay good money. Me 
chanical meth: 
be harmful te 
with our exclusive, safe, 
absorption method of 
cleaning. Have you investigated this 
opportunity? Thousands like those 
above have, and are now enjoying 
the financial security of their own 
business. Many have started part- 
time and so can you! 

This business is easy to learn, and 
quickly established. There's no shop 
needed . . you operate from home 
and provide all services in your 
customer's homes. 


i 
DURACLEAN CO, 0-181 


Duraclean 


You, too,can make 
BIG MONEY 


Booming Industry 


Seid fr FRE books 


MINNESOTA 


Averaging 


NEW YORK 


We'll train you, show you the 
aire methods for operating and 
ding your own business, and 
n back you with 25 continuous 
services 
By starting now, you will be getting 
in on the GROUND FLOOR of a 
$750 million a year industry! 

WE HELP YOU GROW 
Under our unique cooperative pro- 
gram, you are fully ‘ralned through 
a nearby dealer and at our 50-hour 


Free 16-page booklets 
etal dealership, 
program. No obligations, 
no salesmen 
‘wil call. Clip and. J 
mail coupon today. 1Name. 


my own business, 


Address 


no salesman will call, 


6 WAYS TO MAKE MONEY 


whieh cleans 


vofing, spat 
Thus. 


me and carpet re= 
11 moat jobe you mul 
p to $12.00, 


says Dan Chilcott of N, Platte, Neb, 


training school, You're kept up-to- 
date through monthly, magazines, 
nat'l conventions, and at regional 
meetings where Hatrs’ staff come 
to you in your area, You're backed 
by nat'l advertising in consumer 


(McCalls, Parents’, House & 
Garden, ete.) and trade magazines. 
Or 25 services which help 


assure your success include: Indi- 
vidual counseling (staff of spec 
give you 

ad kits, 


prompt, expert counsel), 
folders,’ product develop: 
other: 
IS Moderate payment 
your own business — pay 
sales, We furnish ma- 
al and enough 
supplies to return your TOTAL ine 
yestment 


balance fro 
chines, sales mate 


PROOF OF SUPERIORITY 


OWN A BUSINESS" COUPON 


ACLEAN CO., 0-181 Duraclean Bidg., Deerfiel 
[Please rush FREE 16.page booklets hich detail-how T may own 


‘understand I am under no obligations and. 


Bldg, Deerfield, We (AY o-oo eS 


...have 
you 
heard... 


How much should you weigh? 
The weight-for-height charts in most of 
the penny weighing machines are now 
out of date. After 30 years, the Society 
of Actuaries has is- 
sued new figures 
based on a four-year 
study of nearly five 
million insurance- 
policy holders, (‘The 
chart gives a partial 
list.) 

The new body di- 
mensions are not all 
that the survey re- 
vealed. Other facts 
indicated a closer link between high blood 
pressure and mortality than had been 
previously thought. Even a small in- 
crease in pressure raised the death rate. 


Job hunting? The Federal Aviation 
Agency is looking for 2,000 electronics 
technicians and engineers for its control 
centers in Alaska and western U. S. The 
agency is planning ahead: It foresees a 
huge increase in air traffic in the next 
two years. 

New books for job seekers: 

A Handbook of Job Facts ($3.95, Sci- 
ence Research Associates, 57 West Grand 
Ave., Chicago 10). This gives educational 
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The same is true of weight. The lowest 
death rate was found among persons with 
low blood pressure who at age 30 weighed 
from 15 to 20 pounds below average. On 
the other hand, death rates were 10 per- 
cent higher than average for men 20 
pounds overweight; 25 percent higher for 
25 pounds; 50 to 75 percent for 50 pounds. 

When overweight and high blood pres- 
sure were found together, the death rate 
rose more sharply than either condition 
accounted for separately. 

More of a problem for men? The aver- 
age man in his twenties or thirties today 
weighs five pounds more than his counter- 
part 30 years ago. Women weigh five 
pounds less. But weight gains can be cor- 
rected: The survey showed that an over- 
weight person who cuts down and stays 
down gains in life expectancy. 


AVERAGE WEIGHTS OF MEN 


Age Groups 
Height 17-19 20-24 25-29 30-99 40-49 00-59 
5° 6" 135 142 148 153 156 157 
7 139 145 181 157 161 162 
8” 143 149 155 161 165 166 
9 147 153 159 165 169 170 
10" 151 157 163 170 174 175 
1" 155 161 167 174 178 180 
6 0” 160 166 172 179 183 185 
1" 164 170 177 183 187 189 
2” 168 174 182 188 192 194 


The world’s biggest eaters aren't 
Americans, in case you're wondering. We 
rank sixth. Irishmen top the list—stash- 
ing away 3,510 calories a day in a diet 
rich in meat, potatoes, butter, and eggs. 
Next come the Danes, followed by New 
Zealanders, Swiss, Australians, Ameri- 
cans, and Canadians, The average Amer- 
ican gets by on 3,100 calories a day. 


requirements, special talents needed, sal- 
aries, and advancement possibilities for 
239 different jobs, ranging from unskilled 
to professional occupations. 

If You're Not Going to College (Charles 
Spiegler and Martin Hamburger, $1.60, 
Science Associates). This is 
designed to help high-school students 
choose their careers. It discusses the 
working world, how to get a job, on-the- 
job training, and vocational schools. 


Start him toward 


with the authoritative, 
easy-to-understand 


BOOK OF POPULAR > 


SCIEN 


Popular 


Popular 
science 


10 handsome 
volumes 


This could be one of the most im- 
portant investments you will ever 
make for your child. It will give 
him a basic foundation in the sci 
ences, It may even spur him on to 
a brilliant scientific career. 


Only science library of its kind. 
The Book of Popular Science is 
much more than an encyclopedia. 
Like a good teacher, The Book of 
Popular Science makes “compli- 
cated” subjects crystal clear and 
exciting. It is up-to-date and re- 
markably complete. 
‘Takes your child through 15 major 
Areas of science. 33 chapters on 
‘The Universe cover ASTRONOMY 
and ASTROPHYSICS. 87 chapters on 
‘The Earth cover GEOLOGY, MINER- 
ALOGY and METEOROLOGY. 18 cha| 
ters on Life cover BIOLOGY. 31 chi 
ters on Plant Life cover BOTANY. 55 
chapters on Animal, Marine, Bird 
and Insect Life cover Z00Locy. 
21 chapters on Man cover AN- 


Read this excerpt from a revi 


success 


CE 


TICS, PSYCHOLOGY 
. 42 “chapters on 
Matter and Energy cover PHYsics 
and CHEMIsTRY. 45 chapters on 
Industry cover METALLURGY and 
many branches of ENGINEERING, 
Plus: Transportation (AERONAU- 
TICS, ASTRONAUTICS, and AUTOMO- 
‘TIVE ENGINEERING) ; Communication 
(ELECTRONICS, PHOTOGRAPHY, ete. 
Health(HycieNne and MEDICINE); 
Science Through the Ages; Society 
(ARCHAEOLOGY and SocIoLocyY); 
Science In the Home. Also, 21 
chapters of exciting Projects and 
Experiments to give your child the 
satisfaction of “doing it himself.” 


Contributors include 99 eminent 

tists and educators, such as: 
Y LEY, America’s foremost 
writer on rockets and space travel. 
SAMUEL L. BOOTHROYD, Professor 
of Astronomy, Emeritus, Cornell 
University. DR, KARL M. BOWMAN, 
Prof. of Psychiatry, Univ. of Cali- 


iew in 


p-----------== 


10,000 
index entries 
fornia School of Medicine. DR. LEE 
DE vorest, pioneer electronica in- 
Yentor. DR. THEODOSIUS , DORZHAN- 
SKY, Prof. of Zoology, Columbia 
Uniy. DR. BENTLEY GLASS, Assoc. 
Prof. of Biology, John Hopkins 
Univ. DR, BARLE Hf. KENNARD, Prof, 
of Physics, Corneil Univ. 

Itis like having 99 distinguished 
scientints and educators in. your 
home, to teach your child acience! 


The LITTLE Book of Popular 
Science describes 12 scientific ex- 
periments that your child ean do 


imself; teaches him about atmos- 
pheric pressure, molecules in mo- 
tion, refraction of light, ete. Shows 
him'how much 
fun it can be 
to learn about 
science. 
For free copy, 
mail coupon 
right now. 


“SCHOOL SCIENCE & MATHEMATICS” 
(Journal of the Central Assoc. of 
Science & Math Teachers, Inc.) 
“The reviewer put The Book of Popular Science 
into use for more than two months. It was emi 
nently clear that the publication was excellent 


‘The contributors...read like a ‘Who's Who of 


the Scientific World’...without question up-to- 
date... adequate coverage of the newest scientific 
innovations...an indispensable item.!.” 

(from the January, 1958 issue). 


PUBLISHERS OF THE BOOK OF KNOWLEDGE® | 
r 


The Grolier Society Inc. (Science Divi 
575 Lexington Ave., New York 22, N. Y. 


I would like a free copy of “The LITTLE Book of 
Popular Science,” without obligation. 


‘There are___children in my family, ages. 


Ce a 
ADDRESS, 
cry, 


ZONE. 
a 


© Toe Grolier Society Ine. 3968 


Don’ be half-trained iN 


Train at home --- 


spare time 
> & SS of ‘America 's 


te Big 3 industries!!! 


MAKE MORE MONEY. 


A Successful Career... Security... —aammegibel 
Are Yours NOW in Modern Industry FREE 


Every one of the "Big 3" industries...TV-RADIO- We yanh aa L as 
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CONDITIONING-REFRIGERATION-ELECTRICAL APPLI- 
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Right now is the best time for you to get into the 
industry of your choi 

growth,..you can increase your earning power. 
you can really build @ Successful, Secure Futur 
filled with all the good things life has to offer!!! 
Send for information NOW. ..TODAY. We'll give you 
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training limits your Home Tr gives you ONE MASTER COURSE, .. ot ONE 
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YOU BUILD MANY EXPERIMENTAL AND TEST UNITS 
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‘oved and tested in N.T.S. Resident ete 
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build ond keep @ Short Wove-Long Wave Superhet 
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truck and heavy-engine Mechanic. Or specialize in your 
favorite field...Tune-Up, Automatic Transmissions, Farm 
Mechanics, Trucks and Buses Stotionary Installations 
Foreign Cars, or get into Auto Air Conditioning, Engine 
Rebuilding, Diesel, and all the other high-pay fields too 
numerous to mention here, Or go into business for your 
self, Remember...a qualified ALL AROUND MECHANIC 
always has @ good job! 
EVERY PHASE SHOP TESTED... our streamlined lesions, 
monvals and other training materials are easy to under 
stond, completely practical and right up-to-date, YOU 
ALSO GET AND KEEP VALUABLE PROFESSIONAL EQUIP. 
MENT. We send you a complete set of Mechanic's tools 
Too! Box...a Motor Analyzing Set contain 
ble instruments in a sturdy carrying case 
plus @ Top Quality Socket Wrench Set with Fittings. 
PROVE IT TO YOURSELF...N.T.5. gives you everything 
you need to make more money in today’s big, opportunity 
filled Auto Mechanics and Diesel Industry. Send coupon! 


be successful all-oround cor, 


MAIL NOW TO 
National Technical Schools, Dept. C-10 
4000 5. Figueroa St, Los Angeles 37, Calif 
Please rush FREC Book and Actual Lenton checked 
4 Bulger No"obtieation: No salesman wit eal 
1 EnECK ONE ONLY 
‘My Future in Auto-Mechanics & Diesel” Book 


“My Future in TV-Radio Electronics” Book 
“My Future. in Alr Cond 
‘4 Electrical Appliance” Book 


ECHNICIAN 
PAY INDUSTRIES 


FUTURE BRIGHT FOR TRAINED MASTER TECHNICIANS 
‘over 30,000 new Technicians must be trained annually. 
You are needed to help service ond repair the 50 million 
sir conditioners, refrigerators and electrical appliances 
that will need fixing this year alone, No wonder the Mos: 
Jer Technician hos steady work, at high pay, year after 
year. You can go places in your own business or with o 
monufocturer, deoler, distributor or department store, With 
All-Phase training, your earning power is unlimited | 
JOB TRAINING AT HOME... you get Profi 
nician’s Tools, Precision Instruments, PLUS a factory-made 
APPLIANCE TESTER....o full set of PRACTICAL, professional 
equipment! You use them to conduct over 100 experiments 
in your Spare Time Work while in training...and in 
your service, repair, and trouble-shooting work later on, 
11 is oll yours to keep! 
DON'T LOSE OUT—FIND OUT... we'll rush you our big, 
illustrated OPPORTUNITY BOOK AND ACTUAL LESSON. 
Ne obligation. It costs nothing to find out, Mail coupon 
DO IT NOW! 


ional Tech 


SEND ONE OF THE 3 COUPONS TODAY! ASK ONE OR TWO FRIENDS 
TO DO THE SAME. IT’S FUN TO STUDY TOGETHER. 


NATIONAL efitiu SCHOOLS (( 


4& Electrical Appliance 
5 My Future in TV-Radio-Electronics™ Book 
My Future in Auto-Mechanics & Diesel” Book 


AMAZING OPTICAL BUYS 


*.and OTHER SCIENTIFIC BARGAINS 


SPECIAL! SPECIAL! Terrie Buy! American Made! 
OPAQUE PROJECTOR 


Projects illustrations up to 3” x 2%" and 
enlarges them to.4 ft. wide, No film or neg 
Stives needed. Projects charts, diagrams, 
pletures, photos, lettering in full eolor or 
Black-atid' white, Operates on 115 volt, A.C. 
current. 6-ft. extension cord and plug in 

watt bulb, not In 
STIG" wide! Weight 


NEW! CIRCULAR SLIDE RULE! A 
Pocket Slee fost fory, fo Url 


\ 


Valuable 874s CHART plus 213 pas 
Te thas “iow Fo bse Four Fi 


Stock NO, 85.080-N nnn 


Be aoMatn, Whirt New Circular. silde 
Role multiplies, divides, figures fractions, 


percentages, squares, cubes, roots, Pro ety 
Fortionsselreumterences, retaii (ore 
Prices” fuel consumption 


KNOW THE TRUTH ABOUT, POWER. Telewcors ce confusions of ordinary a 

seroowde aap gecyeat sececieetimme—etis| | tere Sosvucted off auttni"iatunea. "> us 

bea ee ok Sane ese 
41/a"" ASTRONOMICAL suUsCONE! ass"Fowent Toke hoto Shots Thru 


Jereeter Rows sone pie 7x50 MONOCULAR af 
"3" 


Stoek’ No. 80,005-N. 


‘FISH’ WITH A MAGNET 


ith ieetrie Clock Drive— | cireat heal Fascinating 
eT a0 cots Darvinston. NJ aly prota 


tice, 
p page “HAND: 
To tae vot tELEscork 

‘t5,000:m._ 994.90 Lob. 


flame Tolescone az abore but eaulpped 
Woe G5.00e om 


“EASY-CARRY” SLIDE PROJECTOR 
J/ase or ercaslonal tw, ROFRCT and 


igatie lat 1, size 


‘Stock No, 70.232: 


NEW BINOCULAR-TO-CAMERA "HOLDER ee 
7 i 


Shaping welche 221 iigrrinaton, Nd 


This New Game—MATH MAGIC 
The Fun-Way to Math Skill! 


Fetorato appre 3 asc 
ret Hole rautly 


me Mastic Tok 


Stock. No. 70,208-N. 
ii'30 Poxteald | check, Measure, Inspect with this 
BUILD A SOLAR ENERGY FURNACE Ces 
new fickl. Hulld your own Solar Fy POCKET COMPARATOR 


ah Practical uses. Ray! Inexpensive! 
We urnbat Instructions. Tila sum Bor 
MMi generate erste ieat=au00e to sao 
eta. “ete 


sash 
7st. 


{ary easton 
‘faa Is wee od, 
by eareful tocusina Siar 
Win carryine case" 13. Is 
Rup de mse, ee below 
Stock 


be Telescopes, 
$39.50 f.0.b. Barrington, W.J. | Saielte scopes, binoculars, infrared, snlperscones, 
“INFRARED LIGHT SOURCE AVAILABILITY! Selene experiment Rems, math learuing and touch 


You wilt needa 6 volt transformer or GY auto battery to operate, | ing mids. 
10-00 Pind. REQUEST CATALOG-N 
MONEY ORDER... SATISFACTION GUARANTEED! 


C CO. BARRINGTON, NEW JERSEY 


‘Btoek" No. 60.035 


OCR NUMGER == SEND CHECK 
EDMUND SCIENTI 
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The month in 5GiSHES 


The electronic camera. A competitor for the home movie camera may 

be coming out of research for space satellites. RCA has developed 
a “phototape” camera that records pictures as electrical patterns 
on a reel of plastic ribbon. When you want to see the pictures, 
the camera converts the patterns into signals that recreate the 
scenes on a TV screen. For a permanent record the signals can 
be put on the magnetic video tape that TV stations use. The 
camera itself (except lenses) is inside a vacuum tube smaller 
than a TV picture tube. 
The “film” in this camera is a wisp of clear Cronar plastic tape 
coated first with gold (so thin—.0000004 inch—that it’s transpar- 
ent), then with light-sensitive antimony sulfide, and finally with 
polystyrene, an insulating plastic that retains the electrical pic- 
ture. This phototape unreels behind an ordinary lens, just as in 
any movie camera. 


Light from the lens shines through the Cronar base and the gold 
conducting layer to hit the antimony sulfide, which is an unusual 
material that changes its ability to conduct electricity when struck 
by light. Where the light image is bright, the sulfide layer will 
conduct electricity easily; where the image is dim, the sulfide will 
conduct poorly. The polystyrene back of the phototape is sprayed 
uniformly with electrons (from a gun like the one in a TV picture 
tube). These electrons leak off through the sulfide wherever they 
can, more getting through the bright parts of the image (hig! 

conductivity) than through the dim parts (low conductivity). 
That leaves a charge pattern on the plastic duplicating the Tight 
image (but in reverse, like a photographic negative)—a lot of 
electrons where the picture was dim, few electrons where the 


picture was bright. The electrical picture-pattern is frozen when 
the electron beam switches off. 
To read out the pictures, the exposed phototape unreels in front 


of the electron gun again, which now scans its beam across the 
insulator back, line by line (same as in a TV camera tube). The 
phototape catches electrons from the beam—more where the 
picture was bright than where it was dim. This electrical varia- 
tion as the beam scans the tape makes a signal, again just like 
the one from a TV camera. 

Phototape is not affected by light except when it is ready for 


continues 5 


The month in science 


exposure, Electrical patterns can be stored two weeks without 
fading, and can be read out several times before they become 
illegible. The pictures it makes are about as sharp as ordinary TV. 


First use of the phototape camera will be to 
get a space view of the earth’s cloud cover and 
to map the hidden side of the moon. It will re- 
cord these views whenever the satellite it rides 
is in the best position, then read out the pic- 
tures later when signaled to do so from earth. 
An ordinary movie camera couldn't do the job 
(no good way to get the film back), and other 
electronic methods that have been suggested 
are either very crude or impossibly bulky. 


RCA makes no promises about home use, but 
the idea has appeal. The camera is small, and 
its phototape Bim can be used over and over 
again many times before it eventually breaks. You could see 
your pictures immediately by plugging into the living-room TV 
set, and preserve permanently any scenes worth saving by reading 
out into a video tape recorder. (The home tape recorder has been 
promised by RCA, which last summer demonstrated the playback 
part of it.) The big advantages over ordinary photographic movies 
are two: No waiting for the film to be processed; and viewing on 
the regular TV set, without darkening the room and setting up 
projector and screen. 


New camera with lenses removed. 


Jumping fences in a car without wheels. Air sleds, those strange 
vehicles that slide on a bubble of compressed air (see p. 134 for 
a first-hand rey on “driving” one) look better and Better. It 
appears that the faster they go the higher they'll fly. 


That’s the conclusion drawn from three independent reports at 
last fall's meeting of air-sled experts at Princeton University. 
The reports, describing tests of models in wind tunnels, differed 
sharply in details but all pointed to a steady increase in lifting 
capacity as forward speed increased. The cause, apparently, is 
a speed-caused improvement in downward flow from the air jets 
underneath the craft. If checked out, it means: 


> Cross-country vehicles—which intrigue hunters, oil prospectors 
and the Army—should be able to clear fences, boulders, and 
stumps much the way a man does. They'd speed up to rise 
higher and hurdle the obstacle. 


» For steady runs over a smooth surface (water, for instance), the 
increased lift might be traded for still greater forward speed. 
That is, at high speed, power no longer needed to maintain 
cruising altitude could be shifted to propulsion. 

> An airplane could jack itself off the ground on an air bubble 
and slide away, for a fast and short flip into true flight. 


Theoretically, an air sled would continue to gain lift with in- 
creasing speed until it lifted itself right off its air bubble and 
flew like an airplane. This would be fatal with the present 
vehicles—which are not airplanes and cannot fly—but might be 
very nice indeed in a specially designed hybrid machine. 
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WHO “SPOTTED” 
THE LARK WITH RUBBER? 


>> The Studebaker engincering, design and sales departments did it. The latter believes 
it easier to sell a quiet, squeak-free car. And that's just what they have. [> The Lark is 
literally spotted with over 300 live rubber cushions, grommets, bushings and seals strate- 
gically positioned throughout the body and chassis to reduce noise, damp vibration and 
eliminate the troublesome wear of metal-to-metal contacts. This is illustrative of the 
very high premium Studebaker places on detail, quality and sound engineering prac- 
tice. SP These are not idle words because after more than 750 million road miles of 
owner use, Studebaker-Packard corporate figures clearly show that Lark repair and 
maintenance costs are well below the automobile industry average. = Not only 
does The Lark save for you, but it performs for you . . . day after day, year after year. See 
your Studebaker Dealer and enjoy a Lark demonstration. And you don’t have to count the 
cushions, grommets and bushings. SS When you drive the car, you'll know they're there! 


2 I a STUDEBAKER 
¢ 


LOVE THAT 


Check the Kind of 
Body YOU 
Want! cro. 


and I'll Show How 
EASILY You Can 


JUST, tell me where you want Jt-and I'll add SOLID 
Inches of powerful muscle SO FAST your friends 
will grow bug-eved with wonder, I'LL SHOW HOW 
you tan be a new man in just 15 minutes a day—in 
Your own home—or It won't cost you a penny! 


I myself uged to be a 97-1b. weakling. Men called 
ma "8efany Gitte made tus Of me, EHEN 1 dia 


covered my great new muscle-building m—"Dy- 
hamle Tension.” Tt turned me Into 3 Recimen of 
MANHOOD that today T hold the title ORLD'S 


MOST PERFECTLY DEVELOPED MAN.’ 


“Dynamic Tension’ is the easy, NATURAL method 
ou can practice in your own room—JUST 15 MIN- 
MES A DAY—while your chest and shoulder muscles 

begin to swell... those arms and legs of yourg 
Bulge... . and your whole body starts to feel “alive, 


full of'sip and go! 
My 32-Page Illustrated Book 


FREE nei $i.c0chor toc—nur ene 


‘Sena NOW for my tamous book showing how “Dynamic 


for any fellow. Yet 1 
baolutely FREE. Just 


‘t"may chanwe your i 


mid. ott copy, 
fuss coupon to 


HE CHARLES ATLAS, Depe. 11, 
115 East 23rd St., New York 10, N.Y. 


Dear Charles Atlas: Here's the Kind of 


Shack 0 a 
1D More. weignt—solla—in 
HO Weetalent Paces 


G Better steep, More Enerey ff 
ENE aah des teats 


POPULAR SCIENCE JANUARY 1960 


ARMCHAIR ADVENTURE 
CAN BE EXCITING 


With a NATIONAL NC-60 SPECIAL “A” Shortwave Radio 
Receiver you can explore the four corners of the earth, sail 
the seven seas, cross, in the comfort of a favorite chair 
the six continents to visit 260 foreign lands. Enjoy stand- 
ard broadcast too, with this powerful new radio receiver. 
Suggested price only $59.95. Write for literature and the 
name of nearest dealer. 

JOIN THE NATIONAL ASSOCIATION 
OF ARMCHAIR ADVENTURERS 
‘SEND 50¢ for membership certificate and exciting new book 
‘on shortwave listening—tells when, where, how to listen, 
provides log for listing countries you hear. SEND 50c to: 


National RADIO CO., INC. 


MELROSE 76, MASS. 
‘A wholly owned subsidiary of National Company, Inc. 
Export: AD AURIEMA, INC, 85 Broad St., New York, N.Y., U.S.A. 
In Canada: CANADIAN MARCONI CO., Toronto 17 


WORLD-WIDE 
STAMPS 


just 
released! 


HURRY! SEND TODAY for colorful, 

collection of 100 World-Wide stamps. G 

issues of past 12 months. From far corners of the 

world . .. Ghana, Togo, China, Polynesia, India, 

Australia, Honduras, Iceland and many others. 

Wonderful new additions to your collection. Al 

different, all genuine, topicals, pictorials, bi-colors, 

mint and used. Limit supply. Only one to a 

collector. Plus free complete, helpful 4 

Collector's Guide” and other offers for your FRE! 

inspection. Send name, address, enclose 10¢ for 

handling and Postage. Garcelon Stamp Company, 

Dept. 1PSX, Cal: ‘ine 

GARGELON STAMP CO. Dept (F5x 

1 eae iting ae Rus Fee 160 iferent Stompy, Collector | 

1 Guide het offers Enclosed 104 for banding. (PLEASE PRINT. 5 
! 


rr] 


perior’s New Model 70 UTILITY TESTER® 


FOR REPA IRING ALL ELECTRICAL APPLIANCES 
MOTORS « AUTOMOBILES « TV TUBES 


As an electrical trouble shooter the Model 71 


‘© Will test Toasters, Irons, Broilers, Heating Pads, Clocks, Fans, Vacuum Cleaners, Re- 
Eelgerators, Lamps, Fluorescents, Switches, Thermostats, ete. 


‘tances commonly used in electrical appliances, motars, etc. 


« Lethage detecting circuit will Indleate contint 
{5,200 /t00 ohms). 


INCLUDED FREE This 64-pog 


practically © condensed course in electricity. Learn by doing, 


‘Model 70—UTILITY TESTER Eat 20, comes 
Total Price.,.$15.85 — a ete wit 
Terms: $3185 lier 10 day i * How to tent all electrical appl 

Wiel, then $4.00 monthly for motors using © simplified trouble-shooting. technig 


Tmanths, if satistactory {o test all TV tubes: also simple pro- 7 85 
Otherwise’ rerum, no. tor dee 
Only 15 


planation necessary, 2iHow to’ trace trouble in the electrical cir~ 
Eulte"and parts ‘in -automoblles and. trucks 


RCA RADIATION COUNTER 


MADE TO SELL FOR $150 — OFFERED FOR ONLY *47” 


(Much less than cost of Menufocture.) 


this nel built ineered 
icen'tm the past rarged/ counter 


a the Inboratory where, determination 
Intensity (counts) of a reading are necess 

the WF-1OAWB provides sensitivity for 

passing many laboratory counters, 


SPECIFICATIONS 
Employs the extra sensitive 145 Bismuth proofed aluminum case. « A radioactive spec: 
‘Type Geiger Counter Tube, Sensitivity in 03 fren is Included for instrument check 
Roentgens per hour (2 Mit/Hit=2.000 counts experiments. « Tocluded at no extra charge 
per minute) » Three counting ranges: 0-100, 8 Atomic ‘Energy Commission booklet 
Ficoo’ 10,000 counts per minutes Handy re- titled “Prospecting with a Counter. 
set button » Ideal for survey Work Because © HLC.A. Model WF-1OAWB comes compicto 
the ‘complete ‘unit weighs only S's oe. 's with self-contained batteries which provide 
ight and sound indications by neon flashes over 200 hours of intermittent operation. 

nd headphone. ‘Then when an indieation is 

obtained you switch to meter reading for 
exact measurements. » Decontamination easy 
With damp cloth applied to the Wweather= 


Totol Price 47.50 
Terma; $11.30 oftwr 10 dey Wil, 


{hen $4.00 monthly for months 


fe explonetion necesory. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER —NO C 0.D. 


‘Wey laay of ta have ee 
Instruments ¢ 


DRIVE YOUR 


THOUGHTS HOME 
Ts 


Don’t Let . 
Your Ideas —S ey) 


Scatter! 


( 


AN you hold your 
Grdiates ti line? \ 
Do you find your 
mind annoyingly drifting from wanted 
ideas into unwanted channels? Would you 
like to know how to give emphasis to 
your ideas—to combine them into force- 
ful action that makes for accomplishment 
and the favorable impression of others? 
The power of mind can either be dis- 
sipared or itcan be concentratea to become 
a tremendous energy. Learn how to direct 
the faculties of your mind—then watch 
the beneficial change in your affairs. 


ACCEPT THIS Free BOOK 


‘The Rosicrucians (nota religion), a fraternity 
of progressive men and women, has for cen- 
turies explored the mysteries of mind. They 
have removed superstitions and made men 
and women dynamic in the use of their own 
faculties. Write for their free book, The Mas- 
tery of Life. \t tells how you may share this 
unique knowledge. Address Scribe: M. 


The ROSICRUCIANS 
San Jose (amorc) Coli 


—<—$§=$— 


90 POPULAR SCIENCE JANUARY 1960 


REVOLUTIONARY NEW 
DESIGN SAVES YOU $20 TO $40 


NEVER BEFORE 
POSSIBLE AT 


SOLOW APC omy $1995 
ECT if 


Sold 
‘SEND 519.95 CHECK OR M.O. 
SENT C.0.0, WITH $3.00 DEPO 


Order By Mail 
‘OUR 30TH YEAR 


AMERICAN MACHINE & TOOL CO., INC. 


ROYERSFORO 3, PENNSYLVANIA 


SU EYOO Ws 
FRE "} GIANT 1960 B-A 


NEE CATALOG 


ELECTRONICS 


ANOTHER WAY RCA, 
SERVES EDUCATION 


TwRoUch 
euscraonies 


6 REASONS WHY 
RCA TRAINING 


IN ELECTRONICS 


can be the smartest investment 


1, You get the finest training-at-home 
under the supervision of the RCA 
INSTITUTES, experts in technical 
training for over 50 years. The very 
name “RCA” means dependability, 
integrity, and scientific advance. 


2. You get comprehensive training in your 
choice of four complete, up-to-date 
Courses . . . from basic electronics the- 
ory to Color TV and Automation. 


3. You get an evaluation of your aptitude 
for advanced training. RCA deter- 
mines, for your benefit, whether you 
have the requirements for a career in 
the electronics field. 


Send for this 7 

64-page Home 

Study Catalog 
FREE! 


[RCA INSTITUTES, Inc. Home Stty Seba PS-10 


! 
fxs 
! 
! 
| 
| 
! 
! > 
|| CANADIANS — Toke advantage of these same RCA courses st no 

1 

1 


, you'll make in your entire lifetime! 


4. You get prime quality equipment as a 
regular part of your Course . . . equip- 
ment that you keep and use on the 
job. You never have to take apart one 
piece to build another, 


5. You get each study group on a pay-as- 
you-go basis. Should you wish to inter- 
rupt your training at any time, you 
will not owe RCA Institutes a penny 
more, unless and until you decide to 
resume the Course. 


6. You get top recognition — worldwide. 
Graduates of RCA Institutes now 
work for leaders in the electronics 
field; many have their own businesses. 
‘This record is true tribute to the high 
quality of RCA Institutes trail 


‘A Service of Radio Corporation of Americe 
swnat50, West Fourth Street, New York 14, N. ¥. 
tend me FEE Gt-page CATALOG on Mom Sy 


‘odditionel cou. Ne postage, no customs, no delay. Send coupon tei 
RCA Vietor Company, Ltd, $001 Cote de Liesse Re, Montreal 9, Quebec 
"re seve time, pute coupon on pester. 


a 


engineering degree > 
in only 27 months 


Realize your dream of becoming a graduate engineer. ‘Then 
promotion will not pass you by. Share rewards awaiting col 
lege men rapid advancement. Impor- 
tant firms visit Tri-State campus to interview seniors. Founded 
in 1884. Barkrlor of Science Degree in 27 months in Elec- 
trical Engineering with ether Electronics or Power major 
also in Mechanical, Civil, Chemical, Aeronautical En- 
iinecring. In 36 months §, in Business Administ 
(General Business, Accounting, Motor Transport 
majors). For earnest capable. students, Small classes, More 
profesional class hours. "Well-equipped, new and modernized 
round opers 


ANY INSTRUMENT SMOUNT BIF 


even if you don’t know 
SaaS eum eels “<f"Tan SKINS, make up FURS 


Bea Tarde, outer ting fun, We 
‘Animals, Fish, 


Maine! Cord 
yon, coul wae aoe 
aye FREE BOOK 


ay 


special talent or previous tr 
what to 


MONEY FOR YOU... 
in hidden treasures 
Locate buried 


Popularity! New friends, Gay partis 


Extra’ Money nilerstand, Whee toany 


muse, "enrn 1 GOLDAK COMPANY 
self G = 


MAIL ‘COUPON FOR FREE BOOK 


See for yourself why our course has been succe 


nT SI CATALOG 

mf Build Your Own 

Hi-Fi, Radios, 

Ham Gear, Test Inst., — Save 50% 


3 in ELECTRONICS the 


U. S. SCHOOL OF MUSIC 
Studie 151, Port Weshington, N. ¥. 
re : seta 
eee 


wwe send me sontr 26-page MMusteated Pree Book, I'm 


B loterente i 
So1d0 


lasing ( 
1 do 8 


city. State 
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home-import 
business... .<.. 


RE ransistor 


Now you can get exciti Pe asi with 


cost abroad and sell 
and stores, New F 
without capital oF prev 


the h 
came radio 

ing riers discove 

and » get fast-selling imports just like 


these—Show you 
ndvanee, even 


uw can deduct your profit in 


‘17-Jewel Wateh 


merchandise France $287 


Famous World Trader Guides You 
You'll receive personal step-by-step guidance from B. L. Mel: 
ational traders the world 


linger even shows you how to put ex 


perience you have gained thrc 
jobs, hobbies and int 
making extra import pro 


atalogs and im= 
calth of your 

o luxuries for themselves, Mellinger puts you in direct 
Spinning Reel mact with the ORIGINAL OVERSEAS SOURCE! He 
with spare spool 96¢ tt yours, On 
1s shown here, an importer fol- 
he Mellinger Plan has already taken in a 

lion dollars! You, too, can cash in on the 

big demand for imports, if you know this method 


Free Samples —CONTACTS ABROAD 
Fotlow 


the Melioper 
CC [SPE 


1? Munting Rite 
Maly $3.24 


F Sim. Peart Nechiace 


Japan 4Y4¢ Rush Coupon for FREE Details 


Staines Steel Dinner 
Service. 50 pleces $3.54 

10d Bivd., Los Ange! 

Show me how these amazing buys 


me my own big profit Home Import 
book and details without obligation. ALL FREE! 


Uses standard 
16mm fim 


Recorder with 
mike. Germany $13.50 


MELLINGER CO., 
Dept.C241+ 1717 Westwood Blvd. * Los Angeles 24, Colif, 


The 
Beautiful 


BUILD THIS SUPERB AAcéer | 
ORGAN FROM SIMPLE KITS 
and save over 50%! 


Give Your Family A Lifetime of Musical Joy 
With A Magnificent Schober Electronic Organ! 


Now you can build the ment you assemble is as 
brilliant, full-range fine, and technically per- 
Schober CONSOLETTE or fect, as a commercial or~ 
the larger CONCERT gan’. . . yet you save over 
MODEL with simple hand 50% ob quailty electronic 
tools! No skills are need- parts, high-priced labor, 
ed; no Woodworking nec- usual store mark-up! 


on i Free Booklet 


Semple, clearly [~ THE GREAT oo Boel 
marked ele nd for 16-page 
Temtd gates | CONCERT | Scokier in tail 


color describing 
‘Schober orga: 

you may bulld 
for home, church 
or school, plus 


ided_ by stey 
instruc= 
‘ou build 


| 75 POWER 


MEN WANTED 


SHORTHAND 


Write 120 words per minute 
Age no obstacle—LOWEST COST 
Pamous SPEEDWRITING shorthand. No symbols: no 

Slachineg ues ABCs. easiest tp learn an 

ine oftces and Civil Service. 120 words perm 
FASTER than, Civil Service requirements. Over 500,000 
Taught by. mall-or through classroom instruction. "The 
ery low cost will surprise you. Typ= 

Ine available. 37th Year, Schools 

over" 400. cffles in US.. Canad 
Cute, ‘sna ‘await 

Write For Free Booklet To: School of 


Dept. 2601, 85 W. 42 St 


‘TELESCOPE 
2SKASLTSX 


$3.98 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 
. ry. Day and night 
NASHVILLE AUTO-DIESEL COLLEGE 


2, Yon 


‘articles on how 
easy it is to bulld 
your own organ and how 
Pleasant it Tearn to 

‘Also available is 10” 
‘demonstration record 
(price $2.00 — refundable 
on first order). Send for 


ome, in your 
spare time — with a small 
table serving as your en= 
tire work shop. 

Pay As You Build! 
Start bullding your organ 
at once, Investing just literature. No obligation 
$18.94! The superb instru- and no salesman will call. 


This Coupon For FREE Schober Literature 
i-Fi Demonstration Record TODAY! 


‘on the Schober organs. 
Please send me the 10” hifi Schober demon- 

n record. | enclose $2.00 (refundable on 
Feceipt of my first Kit order), 
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You can auiekly step Into a well-paid Job 
EARN EXTRA MONEY FROM THE START! 
‘Ail Special Toole, Supplies Furnished Free , 


sae Suidanse of wanes. Only tebool 


Lechomith Inet, Dept. 201-8, 148 Pork Ave., E. Rutherford, M. J. 


You Can Earn Bre On Your Savings...By Mail 


It’s Safe...and so much easier... 


Picture yourself in this profitable scene. 
You can save by mail from the comfort of your 
home and earn 54 %* a year paid quarterly on 
your hard earned funds. First Western Savings, 
‘Nevada's largest Savings and Loan Association 
offers this attractive anticipated interest sched- 
uled to begin January 1, 1960*. This higher 
interest rate follows fourteen consecutive inter- 
est payments to First Western Savers of 5% per 
annum or more, paid quarterly. Quarterly pay- 
ments allow you to easily withdraw funds 
without losing interest, or you can let the 
interest remain in the account for compound 
earnings, every three months. 


Few savings institutions can offer such an 
attractive rate. First Western can do it because 
it is located in the fastest growing area in the 
country, where dollars are needed to finance 
expansion. The officers and directors of this 
$34,000,000.00 institution are all community 
and state leaders of long standing. And, First 


Write or mail funds to: 


FIRST WESTERN SAVINGS 
AND LOAN ASSOCIATION, DEPT. G. 
118 Las Vegas Blvd., South + Las Vegas, Nevada + A. G. Neumeyer, Pres. 


Western proudly boasts a long history of 
dependable performance and above-average 
earnings. Another important point; withdraw- 
als-by-mail have always been paid instantly. 

Saving by mail is the easiest and most 
profitable way to save—no traffic, no waiting 
in line, no wasted time. Determine now to join 
the First Western Savers from all 50 states and 
51 foreign countries who save more and earn 
more by transacting their savings business... 
by-mail...with First Western Savings, Nevada's 
largest Savings and Loan Association. 


You can open a Save-By-Mail account, with 
as little as $1.00. The anticipated interest 
scheduled to begin January 1, 1960* is: 
514% a year on accounts over $5,000, 
and 514% a year on all others. Interest 
paid quarterly on all accounts. Funds 
received by the 15th of any month earn 


from the Ist. 
_ ; 
———_— 
5 


MEN! Make up to 


‘1.000% 


IN A MONTH! 
without “SELLING” 


Sensational Demand for Low-Priced Fire 
Alarm PLUS Sure-Fire “‘No-Selling” Plan 
Offers Ambitious Men Huge 
Profit Opportunities 


AMAZING NEW INVENTION 


Nearest Thing to 
AUTOMATION SELLING 


ested plan customers sell them: 


west) eens the 
aye th ou 
ie deta 


Free ‘Sales Kit 


eI 00 


Make This 
Ligh 


STs0-00 prone Te hth 
Arounai Noor towel his 
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MEN PAST40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


you have these troubles, particularly bladder 
frgpble, then your condition may’ be traced to Glandular 
Inflammation . . . a constitutional di Neslect of 
this condition ‘often leads to premature old age and 
sometimes incurable malignancy. 
The Excelsior, Medical ‘Cline hhas a New Free Book 
that tells how thou: bee 
treated here at Exe 
mation by NON-SURGICAL Methods, 
jew utlook tn the futerg of life. 


| in relief 


rAd ing 6 

Write TODAY for FREE book. 
UNIVERSAL SCHOOLS 

75-1, Box 8202, Dallos 5, Texas 


IN ONE, 


"510, 784 Vc 


SERVICING RAD 


WANT A BETTER JOB? BECOME AN 
ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONIC ENGINEERING 


VE: 19 
H TSTe'S. Western aves Los Ane Calif. 


Please send your PREE CATALOG. 


Roc peisiaganipeal 


Here is Mr 


the items he has 
Kraft. He is now 
hour. (8400 for. 16 

‘companies how to spray ne 


showin 


FREE SAMPLES — | slowine oo 


MAIL COUPON Now! 


Make old (even broken) radio and 
TV cabinets look better than. new 
Spray average size cabinet in 15 
minuter with 4c worth materials 
‘and charge at least $10.00. 


COVERS ANO BEAUTIFIES FABRICS, METALS, 
GLASS, PLASTER, WOOD,” PLASTIC —anj 
ace! Hage profits aro waiting to be 
in this tremendous. nev 
(Geer 5,00) bie profit sheen lam, 
furinen, greeting carts, nigh, autoro 
ifle ‘necessaries, shoes, hats, ead tables, 
tov furniture deapeies, elie, was 

thing! Flok:Kcraft makes old da 
‘aed and wor objects ‘beautiful. and 
tllenble-maken new things worth more. 
You ean even spray cheap butcher pa: 
per and make i Took like velvet suede, 
tnd ‘ell It for xiftwrapping Paper, 


b aerore 
Recondition worn automobile inte- 
iors (doors, trunks, dashboards, 

ete.) with Flok-Kraft.. Just 
spray it on—works like magic! 

RAINBOW OF COLORS 

Amazing Flok-Kraft rayon and, cotton 

fibers are now available in over 24 bril- 


liant colors — even the amazing fluores. 
cent “glow"*colors that attract attention. 


START AT HOME ~ SPARE TIME 


Here's a rare epportunity to own. your 
‘own business. Start small spare time ~ 
add to your present income. 


“| Earn #25% per Hour’: 


arming $25.00 per 


LEARN IN A FEW DAYS 
ely you ean learn Flok- 


simple step-by-step instructions. "No 
overhead, mo expensive equipment, no 


400% profit possible just apraving 
Faurints. toe hundreds of other 
items with beautiful Flok-Kraft, 
Work at home spare time? 


WE FURNISH EVERYTHING YOU NEED 
We offer to furnish you complete easy. 
to-understand instructions in addition 
to materials that enable you to start at 
‘once. All sent at our risk because we 
want to start new Flok-Kralters in 
every area. 


NELP FILL HUGE GROWING DEMAND 

ine, there is a possible 20 Million 
Dollars worth of Flok-Keatting 10. be 
done. Get your share! ie frst in your 
area to fill urgent orders that come 
{rom stores, offices, neighbors 
gilt shops, architects, auto dealers, etc 


bE trise 
le 
Samples BUSINESS 


Suede! 


$1 Worth of Materials Brings 
You $18—You pocket the profits! 
__ WHAT IS FLOK-KRAFT? 


If you've ever touched real suede or velvet ~ 
you know how Flok-Kraft feels and look 
Be Now, at last this beautiful new 3-dimensional 
‘= finish, developed after years of experience, 
can be sprayed on anything ~ transforming 
ordinary things into expensive masterpieces 


of beauty. You must see it to believe it, so 
mait coupon below and receive free samples. 


JOIN THESE MEN AND WOMEN 

who have already started. 

$10,000 

Mr.Hover, Ore.: 

trunks in’ four. hours. 

hour" 3. Qu, Mons 

ders alread’ 

job. first ‘day 

8140 order. rom stor 
HG. R., Wi 


'50 doing auto 
sarned S13. per 

id with ‘or. 
3 "Got $100 
d,s "Quick 
‘other orders 


in 4 hours 


$1000.00's are earned by individuals 
each year spraying Christmas trees 
with colorful Flok-Kraft. Flok- 
Krajted greeting cards are big busi 
ness. Buy regular cards and. spray 
them at home-~ell for twice sour 


ALL 3 FREE! 
ut mail cou 

inclgw nnd receive 
ACTUAL USE. 
AULE SAMPues, 
OOKLET of 36 
HOME-BUSINESS 
‘OPPORTUNITIES 
and CONFIDEN- 
TAL Deraus = 
All sent fee! 


flirty is tet cedars by meet coder, Re Saco Copyright 195% 
FREE SAMPLES RUSH COUPON TODAY! 


‘COAST INDUSTRIES (Home 


Business Division) Dept. A-1 


15127 S. Broadway, Los Angeles 61, California 


Uam interested. | 


Salesman will call. 


close no money. Rush Free Samples, Home-Business booklet 
and confidential details. | understand these are all sent ab 


lutely free and no 


The Amazing 
Potentialities of 
Memory 


urrie thought when I arrived at my friend 
I Borg’s house that I was about to see some- 

thing truly extraordinary, and to increase my 
mental powers tenfold. 


He had asked me to come tq Stoekholm to 
lecture to the Swedes about Lister and other 
British scientists. On the evening of my arrival, 
after the champagne, our conversation turned 
naturally to the problems of public speaking 
and to the great labour imposed on us lecturers 
by the need to be word perfect in our lectures. 


Borg then told me that his power of memory 
Would probably amaze me—and I had known 
him, while we were studying law together in 
to have the most deplorable memory! 

So he went to the end of the dining room and 
asked me to write down a hundred three-figure 
numbers, calling each one out in a clear voice. 
When I had filled the edge of an old newspaper 
with figures, Borg repeated them to me in the 
order in which I had written them down and 
then in reverse order, that is leginning with the 
last number, He also'allowed me to ask him the 
relutive position of different numbers: for ex 
ample, which was the 24th, the 72nd, dud the 
38th, and I noticed that he replied to all my 
questions at once and without effort, as if the 
figures which I had written on the paper had 
been also written in his bra’ 


I was dumbfounded by such a feat and sought 
it vain for the trick which enabled him to 
achieve it, My friend then said: “The thing you 
have just seen and which seems so remarkable 
is, in fact, quite simple; everybody has a mem- 
ory good enough to do the same, but few indeed 
can Use this wonderful faculty.” 

He then revealed to me how I could achieve a 
similar feat of memory, and I at once mastered 
the secret—without mistakes and without effort 
as you too will master it tomorrow. 


But I did not stop at these amusing experi- 
ments. I applied the principles I had learned 
in my daily work. I could now remember, with 
unbelievable facility, the lectures I heard and 
those which I gave myself, the names of people 
I met—even if it was only once—as well as their 
addresses, and a thousand other details which 
were most useful to me. Finally, I discovered 
after a while that not oniy had my memory im- 
proved, but that I had also acquired greater 
powers of concentration; a surer judgement— 
which is by no means surprising since the keen- 
‘ness of our intellect is primarily dependent on 
the number and variety of the things we re- 
‘member. 

If you would like to share this experience and 
to possess those mental powers which are still 
our best chance of success in life, ask D. V. Borg. 
to send you his interesting booklet The Eternal 
Laws of Success—he will send it free to anyone 
who wants to improve his memory. Here is the 
address: D. V. Borg, c/o Aubanei Publishers, 
4h Highfield Road, Rathgar, Dublin, Ireland. 

Write now—while copies of this booklet are 
still available. L. Conway. 


Advertisement 


38 POPULAR science JANUARY 1960 


22+ stames D5 ¢ 


Be plus Plonet Mail Sheet 


Stamp, Greece "'Earthaush 
itn Century 


for 35 
Approvals Midget Encyel 
Slatpe included PREE. 


Send 25¢ Today.’ ASK FOR LOT EH-33 
ZENITH CO, 81 Willoughby St., Bklyn 1, HY. 


ELEPHONES 
MODERN CRADLE STYLE 


Genuine telephone company phones, re- 
SondlWisned deal tor inter House: Ho 
Otfiee ta Skipping. Heo 
$3.00 ‘operated, uaranteed, Also, 2 
sco. Pelentones for -Parmin. Cambs and 
2 for $3.00 Mines. “Selenhone Materials and Supplies 


TELEPHONE DEPT. PS-601, 1750 Lunt Ave., Chicago 26} 
“America’s Largest _Independent Telephone Repair Shi 


Locksmithing ‘Waxine 


Stusents given olen of sudring 
Prorram leading to Bechelor of & 
foe"ttandard feur-pear ororram Nadi 
{no ‘Deovee. in 56 month ‘Th 


610 E. Wothington Boulevard, Fert Wayne 2, India 
Please send me free information on 21 mo. B.S, DEGREES in: 


Gideronautieat Gj chemical "Cj Givil  G) Blectrica 
Mechanical 7 Siestronics? Pet 


sends — 
Seis ee ra 
«beeen Game 

SPB cxenuicy Cho 


Uranium 
“Let Him Down” 
to Success! 


IKE many another young Amer- 

ican, Edward Walls was doing 
all’right, in a moderate way, 
when the uranium bug bit him a 
couple of years ago. 

And thereby hangs a mighty in- 
teresting tale. 

Ed was a barber and hairdresser 
by trade, He operated a small shop in 
a Colorado city—and in his shop he 
heard glowing reports of overnight 
fortunes being made in uranium, the 
wonder-metal of the Atomic Age. 

“If others can get rich fast in the 
uranium game, so can I,” he thought. 
‘Themorehe pondered, the moreallur- 
ing the Big Idea—uranium—seemed. 

‘Go he sold his little shop, packed up his be- 
longings and, with his young family in tow, 
struck out for Utah—the new Golconda! Or, so 
he imagined it to be. 

A few months later his disillusionment was 
complete. He hadn’t made his quick million. He 
hadn’t even made an impressive start. Despite 
his hard work at a precarious job with a Arm 
engaged in uranium reduction, the cold fact was 
that he was broke—and likely to stay broke. 


Refused to Stay Beaten 


But Ed Walls isn’t the te of man who 
“chickens out” of life’s problems, Discourage- 
ment had him down, but he was far from out! 

His thoughts kept turning to an old friend 
of his, back in Colorado, who had bought a Rug 
Deterger machine some 
time before fromthe Von 
pelcaiar Lege 
ing Company, 111 “R” 
Pi, Racine, Wisconsin, 
long-established maker 
of high-quality rug- 
cleaning machines and 
equipment. This friend 
had grown tired of work- 
ing for somebody else, 
and had set himself up 
—with no previous ex- 
perience and with only 
a small financial stake— 
‘as an independent busi- 
nessman. 

“And,” mused Ed, “he 
is doing all right’ for 
himself. Heisnosmarter 
than I am. Why can’t I 
do the same thing? All 
over town there are 
homes with rugs just 
itehing to be cleaned!” 


Advertisement 


So enthused did he become over this idea that 
he telephoned the company to arrange for the 
purchase of a machine and supplies, and to dis- 
cuss ways and means of making the most of his 
opportunities for money-making in the rug- 
cleaning business. 


‘Small Loan Aids Fresh Start 


Once his mind was made up Walls’ next job 
was to borrow the small amount of money’ he 
needed to get started. “I found out that it’s 
tough to borrow even a little dough when you're 
broke,” he said. But somehow, he did get the 
money and, with it, the machine. 

“Two weeks after I got my equip- 
ment and started using it, I was able 
to pay back the money had bor- 
rowed—interest and all! And I was 
really amazed how easy it was to get 
work to do. One satisfied customer 
would tell a friend, and that friend 
would tell another friend. You'd 
think every rug in town needed 
cleaning—and that wouldn't be far 
wron; 

Ed has grossed as much as $548 
in a single week since he started 
his own business, Some months he 
takes in up to $1400 and his family 
isn’t going hungry these days. 


Plans Larger Success 


At latest report, Ed Walls is setting up a 
training program for young men in his town, He 
plans to add new machines to his equipment 
fast as he can train these young men to operat 
them and represent him throughout the are: 

“A year or two from now,” he says, “I hope 
have a real success story to tell. Things are bet- 
ter for me than they have ever been. My drea 
of making a fast million in uranium never m 
terialized—and actually I'm glad, for they forces 
me back to earth, where I can’ deal with real 
people and give them a real service that I'm 
proud of. And I'm happier that way, in addition 
to making a very, i 
very own busines 


Walls 


ery good living out of my 


Mr. 
carpets in the home of one of his many 


is is shown here cleaning the 


wealthy customers. 


Lift the Hood to 
a Bright Future 


Be a Top Pay Auto Mechanic— 
Learn at Home in Spare Time 


Tie this for opportunity: America 
needs 100,000 newly-trained me- == 
chanics—and 25,000 more repair) 
shops! Skilled men earn up to $3 

an hour and more. Learn this well-paid, interesting, 
secure trade at home. CTI shop-method is easy, 
fast, sure. Diesel Mechanics or Body & Fender 
Rebuilding included at no extra cost. Mail coupon. 


Tools & Tune-Up Kit Sent 
CTT, sends you, professional 
Mechanic's Toots and. valu- 
able instruments, including 

fon Tester, Vacuum 


Ignition Timing Light; and a 
handy portable steel case 


MANY STUDENTS EARN CASH as they train. They fix cars 
on their own, of-work in local shops, All facts free. Mail 


BEA riggs se 


A 


Prepare for a fascinating, profitable Art 
Peghecr this easy. proven way, One “low 
cost” teach yourselt course covers Tilus 

trating, Cartooning. Lettering, Oil Paint. 
th i Are ete. Pius TWO S2-po. ART 
OUTFITS ai no extra cost, Cash in on 
demand for trained artists, Be your own 
boss or high pay staff artist. FREE BOOK 
describes oUF casy. method, opportunities 
invart'No obligation. No’ salamat will 
call: Just’ send "your name, addres 

to:" WASHINGTON SCHOOL OF ART, 

Studie 131, 


MAKE BIG MONEY 
Selling 100% Waterproof 
Vulcanized Leather Boot 


‘SHOE MFG. CO. 


Dept 6-18, Chippewa Fall, Wis, 


‘Accredited by Nailonal Home Siudy Council 


FINANCIAL HELP 
TO START 

YOUR OWN 
ina BUSINESS! 


“Kelp mance vou, f you're short of canh. Sound 
Unreasonable? Wondefing how f ean afford todo i Well. it's sine 


‘ap until you were 

ithe name way with hundreds of others 
"he Biggest business 

fot "do nto others 


{nthe mones: Pe 
and it ha paid oft 
ind inthe world! Th 


vba Tor thoee iat ta 

Protng without « prem an amazing 
ovens With i you can turn out printing 
Eitortcous roloring 


ft many big abapm cannot dupitate: even 
with ‘premes costing thousands of dollers” Wet my equipment 
th my instructions) sceighs only @ ewe pound, 

‘on a tmall table in the corner of wor garage. hase 
Ya fre hours to 

rd abet any 


Thandie at all! And 1 show you how to 
ctories. theatres, schools. and 
nese oe organization for miles around 


‘without obligation. TODAY SUR 


Mr. C.J, Nowak, President. Screen Print Ca. Dept. 
11 'S" Broadway. Los Angeles 61, California 


‘Earn While You Learn At Home 


MONEY! 
REPAIR 


Institute of Hydraulic Jack Repair 


os 


‘New Isotronie Training Method 
LEARN TV REPAIR 
IN ONE SHORT WEEK! 


i's research-a streamlined train. 


in sbraetes ll others! in Just 
you may earn $150 weekly, without paying 
phe Sor training; or ng Jong ont 
‘lectronie scientists in cooperation 
tei major $V mice the nev Iastronk rrathod 
i the’ mont practical ever devised! For conclusive 
write for ‘details and FREE SAMPLE 
IN. Use it on your own set oF a friend's = 

Repair it~ convince Yourself you can make bi 

|) money ‘immediately in. your ‘own TV. business! 
Hurry — Free Lesson’ supply limited. Write: 

TV Servicing Systeme, Dept. D-i8) 
1038 So. LaBres Ave., Los Angeles 18, Calif, 


ing system 
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PLASTIC LAMINATING @ 
AT HOME!) 


Make Up to *5 an Hour by 
our MAGIC MAIL PLAN... get 


and cash from your mailman! 


Here's the newest and most fasci- 
Sitting of all Romeroperated busl- 
fimmplified machine brings the 
implified machine brings the fa 
‘lous profits of Plastic Sealing and 
Plastic” Laminacing <withiny the 
Feach of the amall operator. Can be jobs afer one hour's practice. 


TWO EXCITING FIELDS FOR BIG PROFITS! 


No house-to-house canvassing. No face- The o} 
torte selling: We pot only rupoly the are eo 


ste tier orth toaree cots Ste | 
Shy bevels hose tos ie donceet ane ae in ts 
‘A FORTUNE IN PLASTIC SEALING FREE = San 


Toad the detaila. See for You 

Milos of people want to protect valuable Sourenn put plastic sheets into yout 
wotopraphs, documenta a ce 
spain aly and. damage By our 


‘orders come to you in the mail 


IAGIC MAIL Plan you get this business "iow ift shops clamor to get more and 
start 


throurh the ‘mails: Open envelopes, and our eftations—bew Fou e 
take out money and orters, Details ef this More of Your creations —hox ors ache 
les il tae Your Lew be net toe: Taeton’plant with saber dol 
Just mall coupon. how you can Est money as Sea Sastoo 
ENORMOUS PROFITS IN LAMINATING Soucenectioyeindspens 7 
A creative, artistic business. Gift shops dence without study 
Aifvour edure output Juste few of thon oF experience. 
of piftwacealustrated on this page. 

utifufaoiors Endless deigae. Beeinefve 
Seca rere en ay 
te twenty limes the cost of materia 
Bonutialilusrations and inatruc: 
tions for making thoes 
trust novelties 


Cash Money Comes 
to You in the Mail 


seat free. ¢ RUSH COUPON | ‘ici “ensuts-DoComENTS: 
F riprrrnene ety ben afered_| Eiteing ree 

NO MONEY— may: code 

Just Send Name! 


‘a There tne 
WARNER ELECTRIC CO, — Zharge now, or at any otver time Send fer the ine 
1512 Jarvis, Dept. L-3-A, Chicago 26, Iilineis formation om this exciting opportunity today. 


1312 Jervis Avenve, Cheoge 26 nals 
reare mal, pstaré prepa, compet information with stration ff 
rire eikee eke eat cad he tincy eaten Pcs 
Eating’ A tnis fee Ne Salemnen fe talc Alpe tl ne haw 
[et urders and trey fom my Postman by the MAGIC MAIL Wien 


Vane 
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Jew. sane I 


Try to Beat These Prices for 


VITAMINS 


At Vitamin-Quota's 
AMAZING MID-WINTER VALUES 
‘On Freshly Packed Guoranteed-Potency Supple: 


VITAMIN A VITAMIN E 
‘50,000 Units 100 Int’! Units 


EAR NOISES 


relieved! 


-.-thousands reported. 
Wonderful relief from years 
of sulfering from miserable 
ear noises and poor hearing 
caused by catarrhal (ex: 
eas fluid mucus) conditions 
of the head! That's what these folks (many 
fast 70) reported after using our simple 
imo Palliative HOME TREATME! 
during the past 22 years. ‘This may be the 
answer to your prayer, NOTHING TO 


‘200 tnt! Units. 


38 VITAMIN WEAR. He: SOME of the symptom 

008 er: BS.6G Feeder: (48:88 | | 280 me. tha ith your eatarthal deat- 

RED VITAMIN B)2 18or e985 | | ne: Mucus dropping in 

25 mee, $0 meg. throat. Head feels stopped up by mucus. 
BEMhs Eg | ott Mucus in nose or throat every day. Hear 

£008"tor: 398 sor 3:38 but don’t understand words. Hear better on 


clear days—worse on bad days, or witha cold. 
Ear noises like crickets, bells, whistles, click- 
ing or escaping steam or others. You, too, 
may enjoy wonderful relief if your poor hear- 
ing or ear noises are caused by catarrhal con- 
ditions of the head and when the treatment 
isused asnecded. Write TODAY for PROOF 
OF RELIEF and 30 DAY TRIAL OFFER. 


THE ELMO CO., Dept. OPS1, Davenport, loa 


America's Greatest 
TONIC FORMULA 
Now Supplies a MIGHTY 


BLOOD-GROWING 
STIMULANT 


to Build New Strength and 
Energy throughout your 


PLASTEX INDUS THES, Dank 2 3400 Tht Ave, Mow York 6M: 


Comal 
ais Pa 


Vit A 15,00 units 
Vie O 1500 unit 
esi 


Tnfeiafe’ Fae 
“Po USP unit 
MINERALS 


— 


a7 SEND FOR FREE CATALOG. 
4 ‘BUR BARBELL CO. 
8 Lyndhurst 5, New Jorsey 
win” 10 Me = 
Bae endl 
Cimon Bioavenoti 
Tn A 


gue St 


vo me 
in cam ptex_ ot 
‘Dicctyl "Sodium ‘Sulto 


100 CAPSULES, $2.95 500 CAPS, ‘$12. 75 
250 CAPSULES, 7.00 1000 CAPS, 23.50 


Buy in. confidence! All orders supervised 
by Registered Pharmacists! 


10 Me 
10 Mg.__ Wheat Germ 10 M8 
m8 By 


HYPNOTIZE 


YOURSELF or OTHERS 
IN MINUTES! 
MUST WORK OR MONEY BACK! 


8, 880 Broadway, New York 3, N. Y., or 
Depth t-768, 1135 5. Crenshaw Bivd., Lox Angeles 19, Cal. 
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- _ THE OPPORTUNITY 
E TO MAKE 
YOUR OWN 
SECURITY ! 


A HEAVY EQUIP 
T RAINING 


With the increasing number of construction proj 
under way throughout the country—highways, dams, 
airports, bridges, factories; the need for trained men is 
also increasing and will continue to increase as newly 
planned projects get underway. 


YOU CAN SHARE IN THE OPPORTUNITIES 


TRAIN NOW co fill che demand for qualified heavy equipment 
operators . .. specialize in che construction field. 


, LEARN to operate the heavies: tractors, scrapers, graders, carry 
alls, bulldozers. Learn field maintenance on modern equipment. 
EQUIP YOURSELF as a specialist in the 4 Sooming construction 
industry, with the proper training and backgrou: 
BROADEN your prospects to a better position, 
higher compensation, and security, by preparing today. 
COMPLETE AND THOROUGH TRAINING 
PROGRAM INCLUDES COVERAGE OF: 
Blueprint Reading — Grade and Grade Stakes 
Operating Controls — Engineering Fundamentals 
Field Maintenance — Actual Work on Modern Equipment 


ncement, 


HEAVY EQUIPMENT TRAINING, Nosthwest Schools, Inc. (Dept. 5:3) 
START YOUR TRAINING 1221 N.W. 2Ist Avenue, Portland 9, Oregon 
IMMEDIATELY Rush information without delay 


Nome. a 
sistance upon completion ecee 
IF AGE 17 TO 45 ‘Dy. ee 
MAIL COUPON NOW Phone Ave. 
Educa Hours Worked 


eS 


EARNING MONEY? | MAKE EXTRA CA 
ENOUGH e SHARPENING LAWN MOWERS THE MODERN WAY 


$275.00 ‘Start your own shop! Full 
FO. Parade foilga ing short tne 
Sverage $5.00 per hour, 


Many mowers need sharp: 
ening With MODERN'S 
Extra” Heavy Duty LAWN 
MOWER SHARPENER AND. 
BED KNIFE GRINDER you 
have & machines in. one, 
All operations are done 
quickly and easily. You 
take money from the tr. 
5 Write for tree details, 
a] MODERN MFG. co. 
pb 160 W. 


Do you need more income for home — car — vacation, 
fun? 

Right now the Accident Investigation and Adjusting 
Field offers men 18 to 60 tremendous opportunities Mow io Mecame a 
's why: This vital business distributes more money *GAME WARDEN 
than any other service industry. Last year alone over 200 
MILLION ACCIDENTS had to be inve 
‘ance Companies, Airlines, Railroads, Steamship Lines, and 
Government Offices. The number of such los 
ing—and the need for trained men is booming. 

‘You can investigate full time for one company—or earn 
$3 ¥0 $10 an hour in your own bu: ALJ Allen 
earned over $2,000 in ten weeks. Gary Williams doubled 
in four months NO prior experience or 
Jed. And age is no barrier. Here is 
a field wide open to men 18 to 60 

Let us show you how Universal Schools has trained 
hundreds of men in their own homes in spare time—and 
then helped them add thousands of dollars to their in- 
comes. Send TODAY for FREE Book, No salesman will Hypnotize self, others while asleep with amaz- 

ing hypnotic phonograph records, tapes. Free 


| 
ca Wie atone to ma | Eis Soo nada ocr apr 
M. ©. Wilson, Universal schools | SSP si aod 
Dept. PSA-1 6801 Hillcrest, Dalles 5, Texas | ut Bor 262 Olympia, Washington. ", 
Please send FREE book on money making oppor- 


LEARN =" SLEEP! 


tunities in the Accident Investigation 
Ce 
Address. 


“iil. $2 
i ede 


| THEY'RE FUN 
TO BUILD! 


(tao “ats 


POS ORLA WITH THE LATEST IMPROVEMENT PI 


IM FAST, SURE, GRAVITY gt Fay 
LOADING ACTION AND 
FACK SHOT MAGAZINE 


1 Shot pace In Feng Psion each tne Wats Pe 
{ach and Cosed. Fath Ammo Court om Fol View Mogatna 


Robert. Loo 


No. 3520 Seman 
Sever #5 Shet Cat 22 
‘eee «2 92055 


om 
vorodiait sattencncntnal vee Gee 
corane wien iee mateo 
career ieee rae 
BENJAMIN AIR RIFLE CO., 252 MARION ST., ST.LOUIS 4, Ma, | 44 POPULAR SCIENCE JANUARY 1960 


| oft'an many Pyro models), 


PES pYRO PLASTICS CORPORATION 
UD Soro PARK + UNION, NEW VERSEY 


Sizes 10-16 Widths AAA-EEE 
RIPPLE SOLE! Sensational new foot- 
comfort shoe! We specialize in 
LARGE SIZES ONLY 
16; widths 
spor, casue 

insulated boots, 


fire at amazingly 
‘Satisfaction Guorar- 


FOR 
‘Sold by mail only. write 


FREE 
CATALOG 


FREE Style Book TODAY! 
KING-SIZE, INC. 


7830 Brockton, Mass. 


pors GETTING 
UP NIGHTS 


MAKE YOU FEEL OLD? 
NEW YORK—Special: Thanks to new, scientific 
laboratory formulation, thousands of men and 

red, irritable and 


—too frequent, burning and 
ied Wetting, Getiing Up Nights 
—or Strong Cloudy Urine, due to common Kidney 
or Biadder Irritations, which often result in sec~ 
ondary Backwche, Headache and Nervousness. 10 
such cases New Improved C¥STEX 

Quick, calming re 


itehing urination, 


At druggist, Peel better fast or moniey back. 


MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace, 

Sells on Sight 

from $60. to $8 

Easy to start yo 


wn Profitable 
Business. 


only on exclusive franchise. 


GENERAL ENGINES CO., Inc., Dept. SF-10 


ROUTE 130, THOROFARE, NEW JERSEY 
Me, Tor of Philodelphia writes: | Nome 
Soid 250 in frst 4 months. Sell- | Adress. 
ino to Sears Roebuck, John | A¢ 
‘enomaker, ond Gimbel Bros. | City 
in Philodelshia’ crea: Stole 


THE $10,000 CHALLENGE ONLY 
JOE WEIDER DARES TO MAKE! 


MY GUARANTEE! Use my system for train- 

=} ing and you will gain twice as much muscle 
and tiple your power in less than Half The 
Time it would take by any other method. 


* 
JOE WEIDER 
Baa The Mascie. Buitger 


Trainer of The 
Champions 


iR. UNIVERSE” 


CLANCY ROSS, mass of 
power-laden muscles — 

mighty 20-inch arms, 50-inch 
Chest, shoulders of" iron a 
yard wide says" ....Do what 
Tid, follow Welder as your 
leader, mail. that coupon for 
a Free Trial Course Today!” 


IN 15 MINUTES I’LL PROVE 
YOU CAN HAVE A RUGGED 
VIRILE, HE-MAN BODY 


| JUST 13 MINUTES TO THAT RUGGED, DYNAMIC, 


HE-MAN BUILD YOU ALWAYS WANTED! Give me 
1S minutes right in the privacy of your own home and 
I will prove to you that in half the time and with twice 
the ease, in just’a few minutes daily, Twill, through my 
TRIPLE-PROGRESSION COURSE, ‘slap inches of steel 

k your chest with 

joulders, dynamic, 


You're short of 
‘school-boy, or busi 
he-man out of you, 

z ip, You. build. “inner strengt 

Will give Jou the “virile look” that women admire and 

men envy. What I did. { Jack. Delinger, 

Ray Schaffer and other ‘winners — an 

thousands. of weaklin 

turn you into'a Real He-Man. 

Don't miss lifetime opportunity 
LET ME PROVE TO YOU, AT MY OWN EXPENSE, 
EVERYTHING | SAY CAN BE DONE! 

REE MUSCLE BUILDING TRIAL OFFER. Fill out coupon and 
i tome. I'll rush you my GIANT 45 page course, filed 
with exercises, training secrets, heroic photos of mighty 
Champions. and_ private “advice on Now you ‘can~ become a 


eat tatt "Tis czenstional hier ate cated ony. to 
in normal” good best 


Dept, 100-108 
204 Patisde Ave, Union City, NJ. 
‘Shoot the works, Joe! Rush me my 
FREE INTRODUCTORY POWER-PACKED, 
MUSCLE-BUILDING COURSE. (I 
only 0c. to cover cost of andl 


“MADE 51200 
ON ONE JOB” 


Some make more, some less... 


We help you start Your #_} 
Own All-YearBusiness 


Make BIG Money! With 

our easily operated, 

highly efficient wall 

washer, G. Jones 

made $1200 on one 

school job. E. L. Goss 

took in more than 

$10,000 in one year. 

E. C. Taber wrote, “I made $400 gross in 

two weeks."” And no wonder...this machine 

washes walls 6 times faster and better than 

by hand —with no mess...no drop cloths. 

Your Money-Making Opportunity + We 

want more men to go into this profitable 

business for themselves and enjoy inde- 

patience freedom from layoffs and 
osses. Customers every where—homes, 

offices, schools, churches, hotels, etc. How 

much you earn depends largely on you. 

What you take in is mostly profit. No need 

to rent shop or office; operate from home. 

Start spare time until full time is justifed. 


Lose No Time — Send Coupon Today for All the Facts 


FREE BOOK! MAIL COUPON TODAY! 


VON SCHRADER MFG. CO. 
111 “W" PL, Racine, Wisconsin 

Send at once (no obiization) your FREE booklet 
containing information about your WALL WASH- = 
ING MacHINE and how I can start my own $ 
permanent, profitable business, 2 


Nome. 
Address. 


7A UMA 


14 FT. CATAMARAN BOAT KIT 


EASY Ps 


oo 


TERMS = 
1 roominess, sea 

worthiness jow, low mass $279 
Production price Other models trom $42, Freight Pai 


| Bo TAF MARINE WOODCRAFT 
coLor Dept. P5160 
CATALOG 


ADD ». 25 POUNDS | 
of SOLID MUSCLES *orninc 


PROFIT IN YOUR SPARE TIME 


incot TECHNICAL Seer 


NEW IMPO! 
Int —00 TNE work 


City. 


508 Different STAMPS 


CATALOG VALUE $15 se 15 VOUTS cst ony 35¢ 


public (shown here), Morocco. Indonesia, 
Pakistan, and many other legendary 
lands! Yes, you get = really generous as- 
sortment from every continent—for only 
35¢ with approvals. (Offer open to adults 
only.) Simply rush your name and ad- 
dress, and only 35¢ to: LITTLETON 
STAMP CO., Dept, PS-t. Littleton, NH. 
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‘bept L, ‘Chicago 3 
- 


For FREE facts in plain weapper— 
Send Name and Address to 
FRED B. MILLER, DEFT. 3-4 


NEW RUBBER STAMP BUSINESS 


PAYS BEGINNERS ‘c *9.20 AN HR 


RTATHOME | “ 
ST SPARE Tie 


h Table Top Machines 


wit! 


‘Themult-miiondollarubberStamp busines-onceconralled 
thier big ena ponies tavey sue nmantre oon 
ee esis acs esmraatcyUreophont tee Unies Sens Bos 
aul Wenses sha ntentatsanepsmreu notion eaters et 
Hoge aunties of Webber Stange with opera! wording at 
Tiers once wee ford to buy from big eles, Material esting 
tly fe mates seamp thet as for $180. The machine tet 
dou te work pple und enn to operate ante tres oat at 
sony antic Wubioerbtaspe te ease with diferent wor 
Re nuseace lass cate com eee eee 
titer"topy need by fee factories and tatiana: Works 
Inetullcapactyiteawearaasmuch or $920 wn howrforthe Chicane sey tioain || ACRE @ 
er yo cane Ue baloesJouma: caesar nn poane bbe Sa ae 
wipply everything,includingcompleteinstructionsandeight  peMmat home|in spare time, Everything you send me Is 
wiys oi bunons Comagis rt Ser ming upto $9.00 
hour from the very beginning. Cash in on the profitable Rubber 
Htarp basen te yoessombeanity, gut ees Wel ual fo 
purticulars FREE sad no salerece lec Be froin yout 
[alison coepen uatay ernst year toe on pooner 


RUBBER STAMP DIV., Dept. RSA 
VM 


41512 JARVIS AVENUE @ CHICAGO 


~—-~----- ZONE. STATE_____- 


Heald Trained Engineers 
are Moving Ahead and 
Winning High Positions 
Throughout American 
Business and Industry. 


BACHELOR OF 
SCIENCE DEGREE, 
EARN BIG MONEY. 


LEARN AT HOME IN SPARE TIME 30 MONTHS 
‘You don't need previous ited Many of our students SAVE 2 YEARS! TIME 
eee TS EA 
iy cveeyt 


arson Fy mechontat Engineering 


: Poa ston tees Pome ey 
eseiraea Eeastueemetee Ber eect 


Enroll Now for New Term 


ae Heald College Ranks FIRST 
mnt. colorful Free eatalog gives fest of the Misssippt 
Yl detals piss panes of in “Who's Who in Amerie 
{or the asking. Use coupon. Send for FREE Information 


Heald Engineering College 


Approved for Veterans 


ih 
Feturm mai. No charge er bigaton, 
Pal STREET. 

eae A | PS 
STATE 


COUPON FoR 
FREE BOOK 


4 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper-—SEE the big- 
Pay opportunities open to you asa draftsman. What's 
‘you can learn this well-paid, prestige profession 
ne-quickly, easily! No special talent needed! 
mplete, step-by-step Chicago Tech lessons in the 

‘spend a few piearant hours studying each, week 
In a short time you'll be a well-trained draftsman, 
ready to take your pick of many good jobs, Act now! 


FREE INFORMATION —MAIL COUPON TODAY! 

. FREE TRIAL LESSON plus infor- 
fintion about C-1-0- practical training. 
Kearn’ what siccessful “Chicago, Te 
graduates say about high pay and op- 
portunities In drafting. No charge, OF 
Obligation. 


lue for every job you do! 


“Elmer's Guide to Good Gluing” tells you all 
about them with hints, tips and what to use 
where. Send stamped, self-addressed envelope 
for your free copy of this 16-page illustrated 
‘guide book. The Borden Company, 350 Madison 
Ave., New York 17, New York. 
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Foot Your Friends! Make coins dis: 


appear and reappear like MAGIC! 
Top quality tooling leather, 3¥3" tri 
angle. Kic complete, snaps attached, 
Only. 30¢ pontpai 

Whe ideal Coin Purse for everyoue, eaty to carry! 
Write today for FREE LEATHERCRAFT SUBSCRIPTION. 
TANDY LEATHER CO. ‘it 

P.O.BOX 791 #L___ FORT WORTH, TEXAS 


Big opportuniti 
nating, profitable trade. Earn 
quickly—step into a well-paid 
job or start a business of your 
‘own, full or part time. Li 
easily at home, all materials 
nd special tools supplied. 
Write NOW for FREE book! 


EARN WHILE 


Sens 


LOCKSMITHING. INST, 


i MAIL ORDER 


PUBLICATION 


our own big pros home mall ord 
business without experience or product 
‘Reveait bow and where to wet best 
Thom to pocket profitsln alvanencee Write 
im EX! 17, WESTWOOD, 
Pa CAUIFORRIK, 


— 4 get your 

NEW 
CATALOG 
ANTIQUE EATON? 


BEI MANUFACTURING CO. 
Dept. 5, Burlington, Wis. 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 
Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. Then Why Do you 
put up with wearing s griping, chafing and unsanitary 
truss the balance of your life? If you do, it will NOT 
be through necessity but through choice on your part, 
‘Now there is a new modern Non-Surgical treatment 

that is designed to permanently correct Tuptui 

‘Non-Surgical treatments 

te of Assurance i 
New FREE Book that gives facts that may 
Painful, expensive surgery. Tells how non: 
i love and enjoy life in 

no obligation. 
Excelsior Springs, Mi 


7 Qi, SG 
IGH WAGES! 
ert ot on Opertng nginoer ot hor 
I Lets Nea peice set Sarl 


North Carolina where you will live while you lear. Budget 
plan aveilable, VETERANS: Ask about G.I. Benefit 


Write TODAY for FREE Schoo! Catalog, 
‘ne obligation, to 
NATIONAL SCHOOLS of 
HEAVY EQUIPMENT OPERATION 
Dopt. A-1 

©. Box 8415, Charlotte, N. C. 


Yow at last a new modern, low priced 


electric foot warmer that will keep you 
healthy, happy and comfortable. 

HELP PREVENT 
COLDS WITH. 
CCheck stond cashiers, secretaries, assembly 
housewives, office workers, theatre cosh 
cut the country are now singing the preises of the Ele 


Mot, There is no further need to work ell day with cold feet. 
Sine 1a"e21" Safe ond Economical. 
lightweight  pertable ER PRODUCTS CORP. 
Consumes leur ‘oe Ange 


feday for ONLY 


These men are getting 
practical training in... 


ON REAL 


eneratos 
tterearass cones 
as sliance 
Modern Petrone 


‘nutegontrol Units 


Train in NEW Shop-Labs of 


ieGhanicacous xt mseea(cigaratny sine 
Sain mcitl it eah onset thn wits 
Broce tater fee ged «corona een ta or 
SOP eT gt eel ome rene 
for 60 years—largest, oldest, best equipped school of its 
fe. rege een, et loge stl oie 
Pe pee Re ee re 
or Sag ton te ype ou meg oan ean 
pg a lng at | 
aN 


Start Now — Pay Later — Liberal Finance and Payment 
Pitt Py mont of ston after graduation, Part-time ome 
Blovment” ip for" atudenta, Choon froin nine "yearly 
Btarting Dates. 
Mail Coupon or Write to Address Below for Free Book 
Guide to Carvers.” Whether you prefer RUNCTRICITY, 
which includes both Salde, thia book describes all training 
Oitered. 


Information comes by mail. No obligati 
NO SALESMAN WILL CALL. 
B.W. Cooke, Jr, Pres. Founded 1899 


Chartered as an Educational Institution Not for Profit 
1601 W. Congress Pkwy., Chicago 7, Iil., Dept. 10-4C 


COYWE ELECTRICAL SCHOOL 


troining you offer. However, | om expecially interested ins 
Cl Bectricty Television = Both 


No 


Adder 


Cry. Stote. 
(understand no Salesman wil call) 
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————————— 
ou | FIBERGLASS 
o PLYWOOD oé, 50 Models 

WATCH flores oer 


EASY 


TERMS 
REPAIR preg Toe 


CATALOG _ 
Cruisers, rmobovts, convertibles, fshing. Pre-ossembled, pre-formed 
‘by onyone. Equal factory-built. Save you Va 10 

then neturel color photos, detoils, point, wollers, accessories, 


esse KITS 
BOAT 


9200 Access Rd., Minneapolis 20, Min 


SIBLE MEND 


ays up to $10 in an Hour! 
‘Make moth holes, cigarette burns, 
tears, rips, disappear from all fabrics. Lit- 


Rle-known craft pays extra spare-time profits 
fat home, Write today for exciting details FREE! 


) DRAW The First Day! 
S| NO TALENT! 


Learn this profitable trade 
at home the Sweazey Way 


Opportunities now for full or part Yime earning 
bes 


wotch repairing 


jon. No talesman will col 


CHICAGO SCHOOL OF WATCHMAKING 


2330 N, Milwaukee Ave., Dept. 410, Chicaze 47, Mlinois 


MAIL COUPON TODAY 7 
|! 
‘ 
H 
H 


hi 

12330 Mil et. 410, 7, 
Rush FREE sample lesson and full infor 
matlon on home study training tn watch 


Name ...... rntdainsay nie 


of Psychology or Metaphysics 


Obtain a Ps.D. OF Ph.D, Bo a Teacher, Lecturer or Ac- 
Gredited. Practitioner.” Teach others. how to. achieve Health, 
Happiness and Contentment. Overceme problems, Correspand: 
| ence courses only” Write for FREE book telling how 


THE NEOTARIAN FELLOWSHIP 
Desk 5, Pickwick Iulhding Kansas City 6, Mlssourt 


in your spare 
run your own 
business AT HOME 


BE YOUR OWN BOSS 


Becauee Bickorele givers toch fer - 
fo ite it is the preforsed a y 

for homey, sobools, 

cally every Hind of 
tiration, A lowenthantamber saling pice 


‘materials and labor. Savings in freight and distribution enable 
low selling prices, high income potentials. Plants operate in 
franchise-protected territories with exclusive privileges. For 
men of modest capital, machinery is available on long-term 
payment, Write or wire lor Brikcrete Book No. 2. 


Brikcrete Associates, Inc., 422 W. 25th, Holland, Mich, 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Stops Itch—Relieves Pain | 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain— 
without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

‘Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

‘This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee. Reg. U.S. Pat. Off, 


Stop being SIUM ike 1 wa, 


Quickly GAIN 25 LBS. of 
HANOSOME,POWER PACKED MUSCLES. 
‘endorse AMAZING PICTURE COURSES 


MS FREE betore $1 price goes back 


tions 


Jowett Instit 


Dept. PS-01, 220 Fifth Avenue, NYLINY. 


you can always 


BE SURE OF A JOB 


Have you been Iald off—or afraid bot If ou want security, 
x you may 


as a igzer income to 
Ent “bu in his re 
wlth i Pokey 

Tile "Sod tn” 4 mouths, "ean ba 
{00 Instead of 200 to $00 saws I did over 1,000 the dat year. 


Mook for 8 


prepare for your career in 


ELECTRONICS 
ELECTRICAL 
ENGINEERING 
RADIO-TV 
COMPUTERS , 


ou can equip 
Sourgell for'a coreet in emany 
Exciting. growing fields: 


MMSOE graduates are in 

great demand and highly 
Kceepted by industries 
nationally, 

‘At MSOE, you will 
meet men from all walks 
of life and all parts of the 
St high school or prep school, 

igh school or | Pp scl 
others in their Frenties _ 
Veterans and non-veterans. 


plats in 


Fuse 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Dept. PS-160, 1025 N. Milwaukee St. 
Milwovkee, Wisconsin 

Please send FREE Career Booklet, I'm interested in 

Electronics (7) Electrical Power [Television 

Engineering [] Radio (] Computers 

Electrieal Engineering “CP And Electronics 


PLEASE PRINT 


N 


oy ‘education benefits 
T'm eligible for veterans educa nefits 


. 
2 eeeeeeeweneeeeseees: 


ADVANCE IN THE PROFESSION 
WITH A FUTURE... LEARN 


DRAFTING 


AT HOME .. EASILY... IN SPARE TIME! 


AMAZING MISATULE BROADCAST TRANSMITTER 


oF ae radia ade 


Ba hes Seen voite en 


HERE IS YOUR CHANCE! Become o 
Before hot there been such a ce: 
Ree or ora respect for trained drat 


PA NO EXPERIENCE NEEDED! C.E.t.'s 
modern drafting courses are the fin 


cee taoeticats meat teereeah, heme You Can Have a 
sSotlcnsant sod ecnien gous | HE-MAN VOICE 


how @ CEI, diploma con open doors 


PREFECT VOICE INSTITUTE 


FREE LESSON & SUCCESS BOOK JARS Sn hnOrnrT Sir ars 


6300 Evelid A 
Architecture} 


MY NAME 
‘ADDRESS 


tho thorom 
Sea pene Sin 


LINGUAPHONE ee eR 
MAKES IT EASY TO LISTEN and LEARN to fen Plate lade Fram Your 0d 
sa ew oe a TATIONS 


> 
SPANISH [ samsccc" ] © FRENCH 


GERMAN « ITALIAN + RUSSIAN GOVERNMENT OIL LEASES 
MODERN GREEK ° JAPANESE LOW AS $1 PER ACRE. 


ou do no drilling, pay no taxes, may realize 
Any of 34 languages available at home King-cize profit without ever leaving home. Write 
for‘tree map and literature. 
AMERICAN OIL scours, Dept. PS 
£350 Sonia Monica Bivd. ‘Angeles 46, Calif. 


Sse ersces | When Writing to Advertisers 


Please Mention Popular Science 


GIANT ITALIAN HUNTING KNIFE! 


‘HM LIGHTNING SPEED! LOCKS IM OPEN POSITION FASTER THAN 
nds ts the THE EYE GAN SEE, haar tn bandie un to cary 
saat koh 
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EARN *125 


A WEEK AND up 


BE AN AUTO-DIESEL 
EXPERT — LEARN 
A TRADE YOU LIKE 


You learn fast in our shops because you learn 
with tools on real equipment. Students short of 
money may earn most of thelr expenses by doing 
part-time work.” ‘Experienced. instructors explain 
WHY and show you HOW, then you DO IT YOUR 
SELF." Forty years’ experience training men. 
Successful graduates In 50 states and many 
foreign countries. Many of our graduates earn 


Over 40 Exciting 1960 
Models From Italy... 
Buy on Easy Terms! 


~ 3, 5-DAY FREE 
> rm TRIAL 


$125, 2 ‘week and up.” Approved. for ——j 
Bay and evening classes, Free bulletin-wei = 
NASHVILLE AUTO-DIESEL COLLEGE eee 
226 7th Ave., Dept. 42, Neshville, Tenn. ——— ~ Ips BUY 
DIRECT 
; —— FROM 
IT'S EASY TO ROLL OUT THIN LINES with IMPORTER 


= PAINT STRIPER 


Philhanmonic. 


ne 


MANY OTHER GIFTS FOR PROMPTNESS 


fs rtf tallan-made 

rument of ull—for 

PEADERSHIF and Bari ‘Were aering your 

over 40 exciting bra porved moda of 

tone and startling beauty’ at LOWER PRICES! 
‘ou mave 50% off mis list prices 


s EASY to be T 
Why be Average? 


Now you canbe, dramatically largest exclusive accordion de 
allert | Amazing | ELEVATORS Gilts Free if you buy during this ule. Bigallowancefor your 
trade-in, Your satisfaction guaranteed or your money back! 


‘Try and examine belore you buy on our FREE 6-DAY 
'NO-RISK PLAN, Double guarantee, 


MONEY BACK GUARANTEE 


‘ean do for 


jive you the 
fo command 


TRADE-IN 


your old accordion 
new model 


Accordion Manutacturers and Wholesalers Outlet 
Det. P-10, 2003 West Chicage Avenue, Chicare 22, Illinois 


“Kecordion Manufacturers & Wholesalers Outiet 1 
Dept. P-10, 2003 W. Chicage Ave., Chicago 22, 111. I 
Hush color eatalogs and low discount prices— FREE! 


ae | ELEVATORS” 


OCKTON FOOTWEAR, INC., 
(0, BROCKTON 68, Mass” 
Booklet and name 
1 understand this 
trict confidence and no salesman will call, u 


Take Up Slack Time—Make Extra Mot 
Fix Al ALL AIR LOOLED wENGINES 


namotle _Gontnias 2o tare 
rd repalring a8 engines sel 0 

Siec, Lawn Mowers and Go Ka 

naineers and professional mecha 


ees 
Fria a pastes Sse ems tom 


ce 
Featuring 1) 


LEADERS IN HI-FI atta : Peony a = ELECTHOPLATE 


our 4 objet 


39th eo 
ee Eatayetts endorsed best vay 
Year complete systems. 
TASY PAY TERMS AVAILABLE 
1054_ DOWN. ~ Ur TO.18 MOMINS TO PAY 
0. BOX 222 
jette ich 31, M. Y. 
Lefiyete Radio wl 
1D Send FREE LAFAYETTE Catalog 600 


Name 
Address MUSCLE BUILDING 
G = INFORMATION 


Sensational New Methods 
Less Time-tess Efforl—Belter rasuls 
BODY-TONE, box 638-6, Ho 


EARN MORE-LEARN 


‘Nes 
AUTO | SIGN PAINTING | 
DIESEL MECHANICS tie fot e 


(OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
[Avro MEcHANics 7 REFRIGERATION 
HESEL MECHANICS) AIR CONDITIONING 
JODY k FENDER REPAIR [) MACHINIST TRADE 
1 GAS-ARC WELDING ADVANCED 


sy ‘ising’ the latest tools and 
Day. vening ‘and part time tnstructions 


re 

Sou enroll 1 you wish part time or full time employment 
ENGINEERING DEGREE COURSES 

DIESEL AUTOMOTIVE ENGINEERING 27 MONTHS 

5] REFRIGERATION & AIR COND. ENGINEERING 18 MONTHS 

CE WELDING ENGINEERING 18 MONTHS 


All Courses Approved (3 Civ. or ©) G1 


lished 1902 


"GREE Tarun 


BOX A, 2238 S. MICHIGAN AVE. 
Chicago 16, Illinois 


(SPECIAL OFFER) 
Aut sicslored CRFALOGS plus 
ABooting Handbook” all for $i 


ook 
USTOM « CRAFT: Buffalo 7, N.Y. 
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LEARN MEAT CUTTIN 


AT NATIONAL 
Pay After Graduation 


The steady dependable trade of Meat Cuting aught 
easily in 8 shore weeks. YOU LEARN BY DOIN 
Sone. actual spent" Nauker coclioes’ io ‘Bis: angen 
school at Toledo, 

For beginners or men with experience. Get a profit- 
able store of your own. Remember PEOPLE MUST 
EAT! el a Free employment help. Thousands 
of successful kraduaces 


Wa Fuel! Mo Flint! 
No Wicks! No Batteries! 


Per Month 
_ Repays 


‘$600 


after you graduate. Send coupon for FREE school cata- 
log—TODAY. Gl. approved. 


Tells all about 


GREAT SMOKY 
MOUNTAINS NATIONAL PARK 


most visited National Park in U.S. 


22 GREAT LAKES—TVA DAMS 


wonderful fishing and water sports 


HISTORIC SHRINES — including 
homes of three presidents 


TENNESSEE DIVISION OF INFORMATION 
2166 Cordell Hull Bidg., Nashville, Tennessee 
Please send Free Vacation Guide 


ou NOTHING! Thousands happy. Light, neat-Gtting, No 

ard pads or springs. For men, women, and children. Dur- 
able, cheap. Sent on trial to prove it. Nor sold in stores, Be- 
ware of imitations, Write for Free Book on Rupture, no-risk 
trial order plan, and Proof of Results, Ready for you NOW! 


BROOKS APPLIANCE CO., 144-D State St., Marshall, Mich. 


a 2 

BR 

ag =f Fy 

$2 33 i 

foe, HaleEGE 7 4 

Se 8 2: 4B | toy 2 Brooks Patented Aie Cushion 
ot $8 = 2 EB | appliance. This marvelous invention 
ag 68 5 ES [oP mos forms of reducible ruprure le 
Be S § 28g | COARANTEED co bring YOU heat: 
a> } | ely comfort and’ securiy—day and 
Be 35 Sighecat work and at play”or i costs : 
3 

Ss 


IN SPARE TIME AT HOME 
heck subject that interests you and mi 


1. has helped ambi 


PREPARE FOR BETTER JOB, BIGGER PAY 


dgek $3.25 or 2 FOR $6.00! 
EY With 40 fof wire, Additional wire 36 0 ft 
agus TESTED AND GUARANTEED 
Beet Write for free lst of all types of telephones. 
2523 Shipments F.0.B, Simpson, Pa, 

¥ 


RESEARCH SPECIALTY CO. 
2035-6 N. Western Ave. Chiengo 47, IIIlnols 


OUTBOARDERS 


FOR THE BEST 7 
SKIING... RACING , . . CRUISING . .. TROLLING | paops 
“MULTI-PITCH” Vari 

(OVER 10,000 IN USE » Simple, Rugged, Guaranteed 
For most 25-45 hp motors © Ath your dealet, or write 
LESNOR-MAEHR MARINE CO., INC. » Flora Park, Ll., NLY.| 


Complete Home Training 
Course in Woodworking 
and Cabinetmaking 
Now Available 


Rh. BIG EARNINGS WAITING 
NY for TYPEWRITER REPAIRMEN 


Prepared by expert in- 
structors, the course cos: 
sists of 22 profusely illus 
trated. training manual 
containing more than 1100. pages of instruction. Covers all | 
phases of woodworking, including selection of woods, planaing 


We need New Ideor 

FOR RECORDING . . 

Your Songs or Poems may 
EARN MONEY FOR YOU! 
Songs Recorded—Royalties Paid 
FREE EXAMINATION 


MAIL TO: STAR-CREST RECORDING CO. 
Dept. C-6, 1350 N. Highland, H 


TINTERSTATE TRAINING SERVICE 1 
Dept. F-2., Portland 12, Oregen 


Pleose send fre et and infarmotion on your complete 
| course in Woodworking ond Cabinetmaking. 
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YOUR REGULAR HOUSE WIRING BECOMES 
A SUPER-POWERFUL TV ANTENNA WITH 


BUY U.S. SAVINGS BONDS 


V'll Send You This Handsome 


SAMPLE CASE-FREE 


‘and Show You Wow to Make 
1,8 80 $30.00 in a Day. 


Renmeeeueateate 


MONEY-SAVING 


LLIED 
‘RADIO 


ELECTRONICS 


SAVE 
ON EVERYTHING 
IN ELECTRONICS 


1960 


only $2 down on 
pear) 


i enthusiasts. Save on: 


guide to everything in Electronics 
for Experimenters, Builders, 
Amateurs, Ser n, Engineers 
and Hi 

KWIGHT-KITS®—Best in Build-Your-Own 

Everything in STEREO Hi-Fi a 

Tope Recorders & Phono Equipment 

Public Address & Paging Systems 

TV Tubes, Antennas, Accessories 

Amateur Station Equipment & as 

Latest Test & Lob Instruments 

Parts, Tubes, Transistors 

Everything in Tools & Technical Books 
SAVE on everything in Electronics f 
Sout perme isin geccieed | “ap: 
satisfaction, Send today for your 
FuEE 1960 ALLIED Catalog. 
Everything in Electronics 
from One Reliable Source 
our 39th year 


‘Send for the most widely used buying 
Hi-Fi Music Systems ond Components 
at ALLIED. est service, 


m@ (28) 


100 N. Western Ave, Chicage 20, ill 
( Rush FREE 1960 ALLIED Catalog. 


To make it easier for you... 


We've moved classified advertising 
to a better business location 


Beginning in this issue, Classified 
Advertising Starts On Page 232 


POPULAR SCIENCE’s giant Classified Ad- 
vertising Market Place, one of the nation’s 
most active business locations, has moved 
from the “middle of the block” to a brand 
new site “next to the corner” at the very 
end of the book—where mail order experts 
tell us we'll all be doing “business better 
than usual.” 

Something for everyman—from abacus 
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to zoomar—“bargain seekers” are sure 
to find it among the pages of POPULAR 
SCIENCE classified ads. 

Buying or selling through popuLAR 
SCIENCE will be easier and more profitable 
for everyone in this more prominent and 
easier to find location where it will be 
open for business every month in the same 
place. 


Turn To Page 232 For The Begin- 
ning Of The Classified Section. 


[Advertisement] 


PURIFIES AIR | 
Tanaider st Se nenee 


ducts! 
c=) | 2=Mile Range 
$ SUPER POWER SEARCHLIGHT 
COMPARABLE 


SHES COOKING ODORS, removes 
smoke, grease—even pollen—by ti 
tested ‘scientific miracle 
tion through filters of Act 
coal—the substance that 
in atomic submarines 
Self-contained DUCTLESS HooD per- 
mits total freedom in kitchen design. 


Witt for ttentues THE DUCTLESS HOOD ¢o., INC. 
A 44, GOL Plandome Re, Mashasset, M. ¥. 


N EW- Stronger, « «) 


oote “heat 
tionws ait 


heat-treated s 
Props' 


Cast of MICH-ALUM™, a new 
MICHIGAN WHEEL excldsive, Far 
stronger than any other aluminum 


sily “repaired,” perfect, for ' 
tke. Only really practical “le 


© Almost a Full Half 


YARD LONG! 


« Gigantic 3“ Parabolic 


REFLECTOR 


POWERFUL NEW INVENTION, ONLY 2” LONG 
SHOOTS THRU 100 
PAGES-THIS BOOK! 


i 

B MAKE THIS TET, and por 
oe sd te sgn MARR TY OSE hg 
ih ea pune Sco oy og SE 

ag oa 


ine 
designed for hi ating ease and safety 
EE! Get the "BB Shot" now — we'll i 
Velocity Cone and FREE Tar 
ser = «all for only $1 
ue. Co residents OF 


= 


Free Trial Discount Coupon 
THORESEN, INC., Dept. 7-A-701 
‘Fat Water St, New ¥. 


POWERFUL ELECTRIC GENERATOR 


10-FOOT evict WHIP 


“Gaft. whip $I 
JOHNSON SMITH COMPANY. 


New Ee Jet “Engine Burns, Gasoline! 


Powerful continual 


FREE BOOK 


iam 
reas 
Ly 
Trane ce RE See tn rt, THE LA 
TRAE echo ane ice eo 
EPcuth! Sent tee ences acnerianest 
Sara pear Wns fe Pas Go ns Se 
Blackstone School of Law, 307 N. Michigan Ave. 
Pounded 1890 _ Dept. 121, Chicago 1, IMlinols 


e@ High School @ 


at Home 
MANY FINISH IN 2 YEARS 


No classes. No time wasted to and from school. 
lities Permit. Standard 
texts supplied. Thousands enroll each year in this 
63-year-old school. Send for FREE descriptive booklet. 


[AMERICAN SCHOOL, Dept. Ha 
| Droxet st 50th St. Chicago 37. 
| Without oblietion, please tend PREE descriptive booklet 


TECHNICAL DATA 


FOR ENGINEERS - TEACHERS 
STUDENTS - TECH. WORKERS 
Loose Leaf Pocket Size $1.25 


fia 
‘Drawing Hvarnulies 


= CRT Ree eghemearon™ 


aaa 
Tom Twine AobinS Macnine ar 
eee ane ee 


‘sealy. Get permanent comfort with profes 
ional material. Complete ingcractions, atifacton 
Piston se Now Se low pice Sly 82°00 povtpald ~or soak COD 


DENT-FIX DENTAL PRODUCTS, Dept. 105 Kansas City 41, Me. 


ARTHRITIS? 


I have been wonderfully blessed in being able to return to 
‘active life after suffering from head to foot with muscular 
‘soreness and pain. Most all joints seemed affected. Accor: 
ing to medical diagnosis, I had Rheumatoid 
Rheumatism and Bursitis, For free information writ 


SPROTECT YOURSELE~ 


‘e@. Tith this Fountain Pes-Type POCKET 


Legis 


Additional 
shells 50c 02, 


HANDCUFFS 
mac 795 
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Gey EYE GLASSES BY MAIL? 
IT CAN BE DONE! 


fering this service. Reading-magnif 
of bisfocal glasses for for 


$495 re ~ ADVANCE SPECTACLE CO., INC 


UME) 537 S. Dearborn St., Chicago 5, Il 


s3ee 
spect Ea 
of NEW WESTERN HAIG 
~ USES 4.4 MG. POWDER CHARGE 
This small bore gun shoots .12 cal. lead bullets fired by small 4.4 
mg. powder age Not o CO; gun! You'll like the handsome 


bbut patented ball and 
‘cap ection allows this low 4" steel barrel cased in knurled 


jol form, accuracy at & 
fraction of cost of large caliber pistols. Comes with 50 lead bul- 


Long Barrel 
lets. Satisfaction guoranteed. Send $3 to: 
12 CALIBER {AiG MFG. CO., Box 27:8 , Alhambra, Calif. 


DO-IT-YOURSELF ENCYCLOPEDIA 


on UST OFF THE PRESS! ord 
Seve : CD bieset (ELECTRONICS 
Saat SS Cavuto Cl AUTOMATION 


NEVER BEFORE has the oper been 90 Rood 
for ined, enechanie and ted 
Mep into BIG. PAY POSITIONS wi 
jancement and future security virtually 


sasured. 
YoUm Success depends on, the quality of train. 
Nou receives and the reputation of the 


you attend. 
‘Your cuananTer the best in 
Tpechanical and technical training is proved by 


the fact ich pay jobs in Industry, and rat- 
ings in ‘orces now waiting for our 


(C save sappino costs ona 


DETROIT 


REPORT By Ken Fermoyle PS Detroit Editor 


Aluminum Muffler On Its Way? 


Struggling with the problem of muffler corrosion, engineers 

ve long eyed aluminum wistfully. It doesn’t rust, it’s light, 

and it’s easily worked. The problem: It melts. Sheet alu- 

minum just won't hold up under high exhaust temperatures, 

which sometimes ex- 
ceed 1,000 degrees. 

Edward Jobson, 

president of Uni- 

Search Corp., East 

Detroit, Mich., fig- 

ured out a new angle: 

Make use of alumi- 


@ : num’s ability to con- 
~ duct a lot of heat in a 
Steel did poorl; tests by 
Slominumeowutler maker” AUTTY. 


He designed a cast- 
aluminum muffler with lots of metal at heat-concentration 
points, added long fins to dissipate heat rapidly. It works. 

‘Temperatures don’t go over 650 degrees, well within the 
melting safety range. Two models, suitable for engines of 
between 250 and 350 cu. in., will ‘soon be on the market. 

Price (about $27.50) will be 25 percent higher, and weight 
(10% Ib.) will be 40 percent lower, than steel mufilers. 


Listen for the new horn. Aluminum is moving into the car-horn 
field, too. An aluminum-foil coil appears for the first time in 
a horn developed by Sparton Corp., Jackson, Mich. It will 
be the only horn on the market using a rectifier. The horn 
is lighter than the one it replaces and has seven fewer parts 
(38 vs. 45 for the old design). 


Has the horsepower race run its course? Latest indication that 
it is the conservative Valiant horsepower rating. Offi 
cially it’s 101 at 4,400 r.p.m. But engineers who developed 
the slanted six-cylinder engine say, off the record, that it 
peaks at closer to 110 horses on the dynamometer. 

“We didn’t want to advertise much more than 100 hp. 
because our surveys indicate that people don’t think a car 
with more than that can be economical, too,” company offi- 
cials admit privately. 

Even higher horsepower is Sapa Development work 
to date indicates the rating could be pushed as high as 175 
hp. in the future if necessary. 

This would mean better than one hp. per cubic inch of 
displacement, since the 175 figure could be reached without 
increasing engine size beyond the current 170 cubic inches. 
It would be done by using bigger valves, modified camshaft, 


CONTINUED 
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Just Out! WORLD'S BIGGES 


AUTO PARTS & 
ACCESSORIES 


AUTOMOTIVE 
ACCESSORIES 


and DARTS 


the large’? and most complet 


line in the world 
FOR ALL MAKES, YEARS AND MODELS 


MY SPARE TIME HOBBY 
MAKES ME 


$5°° an hour 
CASH PROFIT 


blades.’ . all cutting edges. Your Own 


Business with no inventory... right at home . 


Lo), Fitton lo a tut a am 


still working at your regular job. Low 
Cost — time payments only $15.00 2 
‘month. Send coupon tod: 


“Fatal ag tone Te] her wer. cnclane TOt Yor eli ete 
I Send Free Book “LIFETIME SECURITY". No obli- 
" 

| gation. I ame 
| Name 1 
1 address. ! ee 

I City & 
+ City. State__ 1 State 


Vv 1960 RELEASES 


Now — SAVE UP TO ONE- 
HALF on all your automotive 
needs! This giant new catalog 
includes thousands of acces- 
sories and parts for your car, 
truck, hot rod, custom ear of 


replacement parts for old and 
current models alike! 


Vv 388 PAGES 


Bey Direct by Ml from Whitney 
nd SAVE MONEY! 
Our tremendous buying pow- 
er and huge volume enable us 
40 cut prices to rock bottom, 
You actually save up to 50% 
and more! We stock over 
100,000’ items, ready for im- 
mediate shipment—with new, 
improved facilities to xpeed 


guaranteed, 
Mail coupon NOW! 


THIS COUPON BRINGS FREE CATALOG 


RUSH my Free Airmail Collection and 
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DETROIT REPORT Continued 


higher compression ratio, more carburetion, and similar 
modifications. This doesn’t mean that Chrysler plans big 
power boosts for the Valiant. But engineers feel good know- 
ing there’s something extra on tap if it’s needed. 


Tinted windshields don’t help at night. Nor do night-driving 
eyeglasses, They reduce night vision, according to the Com- 
mittee on Industrial Ophthalmology of the American Med- 
ical Association. The group reports that the use of any 
night-driving lens or windshield, whether tinted, reflecting, 


=i 


or polarizing, reduces light transmitted to the eye without 
actually reducing glare. 

The source of night-driving glare lies in the contrast be- 
tween headlights of oncoming cars and the darker surround- 
ings, This contrast is not reduced by tinted glasses or wind- 
shields. They merely reduce the intensity of illumination 
from both sources, thus impairing vision. 

‘The committee (reporting in the A.M.A. Journal) feels 
there is no scientific evidence to support any claim that the 
use of tinted lenses or windshields improves night vision. 


Central hydraulic systems? Research temporarily shunted aside 
by compact-car crash-engineering programs, is picking up 
tempo again. These central power systems could be used to 
actuate practically all accessories, including power brakes, 
windows, steering, adjustable seats, convertible tops, 
clutches, starters, and suspension systems. (With a central 
hydraulic system, only such items as lights and radios would 
require electric power.) 

Operating all these accessories from a central power source 
should make it possible to reduce complexity, cut costs, 
make installation easier, and add to reliability. 

Most basic design problems involved in making a central 
hydraulic system work have been solved, (The Citroen 
DS-19 now has a central hydraulic system for its air-oil 
suspension, brakes, steering, and clutch.) Big tasks remain- 
ing are to simplify systems; design satisfactory, inexpensive 
components; and integrate them into vehicles. 


Unique torsion-bar-like drive shafts could be one approach en- 
gineers may use to flatten drive tunnels within the next two 
or three years. Pontiac reportedly is experimenting with 
solid shafts having less than half the diameter of tubular 
shafts now used. Teamed with rear-mounted transmissions 
—definitely coming, by the way—they would virtually 
eliminate the floor hump and make it possible for six pas- 
sengers to ride comfortably again. 
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Get MORE POWER, PICK-UP, MILEAGE 


with a POW-R-TACH Transistor Tachometer 


STOP EXHAUST SMOKING! 


[AT SERVICE STATIONS, CARAGES, 
) “" Auro accessory stones 


RADIATOR SPECIALTY CO, croton Me 


“FIRE UP 
YOUR ENGINE AT AL SEEDS WT 
AMTOUTE Reto see ues wm | 


POWER TIP 


LOOK FOR THE PROTRUDING TIP! 


316 5.x, Om at 


ONLY THE ORIGINAL, GENUINE 


choke-stove 
Can Eliminate Carburetor Troubles! 
Only the original Choke-Stove can deliver just the 
right amount of heat at proper temperatures at 


all times. Ask for it by name — “Choke-Stove”. 
Uses one manifold bolt for easy installation. 


Accept No Substitute! New Low Price $2.95 
WRITE TODAY 


BRAKE PARTS SPECIALTY 


‘James G. Groendyk of Upper Saddle River, N. J. checks the 
mighty engine of his 1931 Duesenberg Convertible Roadster 


“Quaker State protects the engine of my 
classic Duesenberg and my new car too!” This 
Duesenberg Model J boasted the most power- 
ful engine of its day. Its huge 420 cu. in. 
straight 8 was rated at 265 h.p., and it was 
guaranteed to give 92 miles per hour—in 
second gear. Its condition today—better than 
new! Smart motorists rely on Quaker State 
Motor Oil. Refined only from 100% Pure 
Pennsylvania Grade Crude Oil, the world’s 
finest, Quaker State assures complete, long- 
lasting protection. 


Available most everywhere 
. always ask for 


"Quaker State by name. 


QUAKER STATE OIL REFINING CORP., OIL CITY, PA. 
Member Penrsylvania Grade Crude Oil Association 


BUSY —that’s what the modern battery is! In fact, it’s three times as busy 
as it was just ten years ago. The cars have changed, so have their electrical 
requirements. And, you’re just kidding yourself if the battery you buy hasn’t 
changed, too. Delco has! The DC-12 was specially designed to meet modern 
car requirements. That’s why it’s factory installed on almost half of the new 
cars built. Moreover, it’s a dry charge battery—the kind that can give you 


100% FRESH NEW STARTS 


6- and 12-volt models for most cars. Quality-built by Delco-Remy, first in x 
automotive electrical equipment . . . distributed nationally through [ff] 
See “The Art Carney Show" on NBC-TV ws we Fn 
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POPULAR 
SCIENCE 


Monthly 


Machine 
Parts That 


THROUGH EYE OF A NEEDLE 
(carpet needle, anyway) 
goes complete ball-bearing 
assembly, one of man: 
super-small types that a1 
specialty of Miniature Ps 
or Bearings, Inc. L 
ian devices are ess 
a missiles and satell 


Gears that weigh 1/30 ounce and 
bearings so tiny that 600 just fill 
a thimble are performing miracles of 
precision in the age of space 


By Harland Manchester 


MANUFACTURER at Keene, N. H., showed 
me a ball-bearing assembly that slips neatly 
through the eye of a darning needle. At a 
plant in Fort Wayne, Ind., I saw a nest of gears 
that does the same job as an automobile trans- 
mission and is about half the length of a man’s 
thumb. In a laboratory at Camden, N. J., an 
engineer revealed a cube the size of a sugar lump, 


CONTINUED. a 


PHYSICIAN’S HYPODERMIC serves as an oil can 
above to lubricate a tiny bearing. If the girl 
sneezes, the unit will have to be recleaned. 


= | 


HAND-HELD MAGNET picks up finished parts of 
micro-miniature bearings after polishing, to 
separate them from particles of abrasive. 


‘SPRAY OF SOLVENT washes completed product 
—it's the white spot in the right cen! 
photo—before final inspection and polishing. 
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One factory’s yearly output, 


which was a complete radio receiving set, 
except for battery and speaker. 

In scores of plants throughout the 
country, all manner of familiar devices 
are now being sweated down to fantasti- 
cally Lilliputian dimensions. A few short 
years ago they called it “miniaturiza- 
tion.” Soon things got so small they called 
the art “sub-miniaturization.” Now they 
call it “micro-miniaturization.” Already 
there are devices, once as big as a shoe 
box, that are barely visible to the naked 
eye, and the word-coiners are again rack- 
ing their brains. 

Incredible midgets. Chief spur to the 
great drive is the increased demand for 
lighter and smaller guidance, surveil- 
lance, calculating, and communication 
devices in new planes, missiles, and space 
craft. It takes a thousand pounds or more 
of missile to push one pound of satellite 
into orbit, and every ounce pared from 
the payload counts heavily. And ahead 
lies the promise of revolutions to be 
wrought in our earthbound machines by 
the incredible midgets, for engineers fore- 
see important uses for them in factories, 
offices, and homes. 

If you place the smallest ball bearing 
produced by Miniature Precision Bear- 
ings, Inc., of Keene, beside a housefly, 
the insect looks as big as a horse. An en- 
gineer hid five of them—each composed 
of two polished rings enclosing spheres 
about the size of a typed dot—beneath 
his thumbnail. It takes 600 of them to fill 
a thimble, 15,000 to weigh a pound, and 
they are worth more than 150 times their 
weight in gold. 

Merely handling these metal specks is 
an art in itself. When they installed a 
high-precision machine for grinding the 
bearing rings, there seemed to be no way 
of feeding the rings to the machine. The 
problem was solved by leading them into 
soda straws and pushing them into the 
grinder with a thin rod. The firm makes 
500 different types of midget bearings 
for everything from satellites to dentist’s 
drills, and is one of the few factories in 
the country that delivers machinery by 
first-class mail. The total yearly output of 
750 employees, worth about $10,000,000, 
could be loaded into six station wagons. 

How it began. MPB got its start in the 
1930s when the late Winslow S. Pierce Jr., 


worth $10,000,000, could be shipped in six station wagons 


son of a New York attorney, left Yale 
prematurely to become a self-trained me- 
chanical genius. Irritated because a re- 
pairman refused to put a new jewel in his 
ancient Waltham, Pierce set out to make 
a minute ball bearing to replace it. First 
he had to build delicate and precise tools 
to do the job. At great expense and labor, 
Pierce fixed his watch. News of the tiny 
bearing spread throughout the world 
among makers of precision instruments. 
Requests trickled in, and he was pushed 
into making the midgets at the rate of a 
few a day. 

One order for a dozen bearings came 
from a man named Norden. More orders 
followed, and Pierce learned later that he 
was providing an essential part for the 
famous Norden bombsight. 

In those days, Pierce used old washing- 
machine motors and alarm-clock gears to 
build his grinders. Mass production was 
impossible and rejections high. Now in a 
modern, air-conditioned plant, newly de- 
signed, fabulously accurate machines 
saw, grind, and polish steel rods into 
18,000 bearings a day—most of them des- 
tined for featherweight airborne devices. 
One testing machine, which measures the 
friction of a finished bearing, responds to 
a force equal to one-twentieth the weight 
of a housefly. Another device measures 
the noise of a moving bearing—too faint 
for the human ear—and amplifies it to a 
mighty roar that reveals any defect. 

How thin can you slice it? Horace D. 
Gilbert, Yale-trained lawyer and engi- 
neer who went to work for Pierce just be- 
fore Pearl Harbor at $30 a week and is 
now MPB’s president, showed me a de- 
vice that tests the roundness of the balls. 
“If you slice a human hair 3,000 times 
and think of one-tenth of that,” he said, 
“you have a rough idea of the tolerance 
of this machine.” It takes 47 different 
operations to produce a bearing. The ma- 
chines are largely self-directed, and have 
dials on which invisible dimensions are 
magnified thousands of times. 

“Some of these machines are so sensi- 
tive,” said Mr. Gilbert, “that they seem 
to develop neuroses like people. Turn 
them off for a while and they seem to go 
into something like a state of shock. So 
we run some of them all the time to keep 
them happy.” 


portable. 
stacked 


Cleanliness that would shame a Dutch 
housewife is another “must.” Mr. Gilbert 
showed me the immaculate “white room” 
where the finished bearings are assem- 
bled. “An invisible speck of dust may 
stop a bearing the way a rock stops a 
wheelbarrow,” he explained, “‘so the in- 
coming air is filtered to remove particles 
bigger than a millionth of an inch across. 
Temperature and humidity are rigidly 
controlled. There are no windows, for the 
heat of the sun would expand the parts. 
After chemical and ultrasonic cleansing, 
the parts are passed in through the air 
lock. The girls come in through three air 
locks, after thorough washing and brush- 
ing to remove lint or dust. They walk in 
over a special mat that removes dust 
from the soles of their shoes. Cigarettes, 
pencils, and tissues are banned. Gloves 
are worn for crucial operations, for oil 
from the skin may contaminate a bearing. 
A drop of sweat, a tear, a cough, or a 
sneeze may send a whole batch back for 
recleaning.” 

Into outer space. The finished bear- 
ings are sealed in plastic film and mailed 
to other makers of tiny gadgets. Because 
of military secrecy, Mr. Gilbert often does 
not know how they will be used, but last 
spring he was told that when the Presi- 
dent’s taped message was broadcast from 
the Score satellite, the recorder rolled on 
MPB bearings one-eighth of an inch in 
diameter. 


Experimental outboard, hung between pivots, is 
steered electrically by rotating lower unit. 


Four-cylinder radial engine has combined fuel- 
injection and ignition system on top of block, 


Turbo-supercharger (at right) boosts perform- 
ance, improves fuel economy, and reduces noise. 


RADIAL OUTBOARD PUTS OUT 125 HP. 


‘Twice as powerful as 1960 outboards of 
the same size, McCulloch Corporation's 
experimental ‘engine has many aircraft 
features, Its four cylinders are arranged 
radially for perfect balance and uniform 
firing pulses. Fuel is injected directly 


ey 
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into each cylinder and a turbo-super- 
charger rams in extra air. 

Hydraulic power under electrical con- 
trol turns the lower unit to steer the 
boat, trims and tilts the motor, and 
changes the pitch of the propeller blades. 


DUMP TRAIN. The 
side-dumping truck at 
left hauls a huge load 
of more than 50 tons of 
gravel by pulling two 
trailers behind it. Each 
unit takes nearly 17 
tons and can be dumped 
to either side, singly 
or all at once, by sole- 
noid-valve controls, 
from the cab. The new 
highway train is made 
by the Differential Co., 
Findlay, Ohio. 


PS PICTURE NEWS 


PEOPLE POD WiLL FLY 


Combat engineers at Fort Belvoir, Va., 
show how fast they can empty this new 
helicopter pi iy. The pod has five 
doore-no waiting after touchdown. The 


FISHBOWL TALK. Glass half-bowls 
suspended over a shelf give privacy to 
phone conversations in a 

Mannheim, West ‘Germany, but wat the talk. 
ers are open to view. Maybe it will help 
make them hang up sooner. 


20 GI's TO BATTLE 


troop carrier was built by Sikorsky for 
i model. It can be attached and 
flown like a cargo pod, and left in the 
field while the copter goes for another. 


SPACE DOG. The dressed-up pooch 
above is being conditioned at a Russian 
base for what it is said will be a trip 
into outer space and a safe return. The 
animal is wearing an oxygen mask and a 
canine equivalent of a space suit. 


1 


HE U. S. once tried to train _pi- 

geons to steer guided missiles. Sci- 

entists secretly worked on the 
offbeat idea over an eight-year period, up 
to as recently as 1953, the Navy has 
just disclosed. And the wackiest thing 
about the fantastic scheme is that it 
would probably have worked. 

It began in the “try anything” days of 
the war. Guided missiles were new—and 
guidance systems like radio control were 
crude, easily jammed by an enemy. What 
couldn’t be jammed? Our wartime Office 
of Scientific Research and Development 
proposed: “Animals!” 

A research contract went to University 
of Minnesota psychologists headed by Dr. 
B. F. Skinner. The required Animal X, 
they soundly decided, should be light in 
weight, easily obtained, and known to be 
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We Nearly Had 


Just released from 
secrecy by the Navy is 
this story of one of the 
wackiest of weapons. 

It might have made a foe 
die laughing—but it 
could have worked! 


PIGEON PILOT faced circular screen in 
laboratory “missile,” the Secondary 
Trainer used in secret Navy tests to 
see if birds could steer weapons. 
(They could.) On screen, pigeon saw 
projected picture of target ship, as 
imulated in this composite view by 
photo of a warship. By peck- 
ing image of ship with metal contact 
cemented to beak, bird operated a 
steering-control system to guide “mis- 
sile” toward target. For accuracy 
n got reward of corn from m 
dispenser. Since pigeon was 
sed to keep on pecking while 
image was on screen, projector 
light went off at feeding times. 


trainable. Simple trials convinced them 
that pigeons would be just the thing. 

With the war’s end in 1945, the hush- 
hush project halted. In 1948, the Navy 
revived it. This was the idea: 

A lens in a missile’s nose would focus 
a picture of the target—say, an enemy 
ship at sea—on a screen like a camera’s 
ground glass. Behind the screen, and 
trained to peck at any distinguishable 
object on it, would be a pigeon with a 
metallic contact attached to his beak. 

If the pigeon would make like a wood- 
pecker upon the image of the ship, elec- 
tronics could take it from there. A wire 
grid would register where the screen got 
pecked—and, through servomotors, steer 
the missile accordingly. 

Should the missile’s course err, the 
ship would be off-center on the screen. 


Pizgeon-Guid 


This was the idea 
to be tested 


FANTASTIC PLAN envi- 
sioned a missile contain- 
ing a lens and a screen 
—and a pigeon trained 
to steer missile by peck- 
ing at image of an en- 
emy ship appearing 
anywhere on screen. 


BOX WITH 
PIGEON 
INSIDE 
simulates 


missile 
a 


J 


e's how they 
tested the idea 


COLOR PHOTOS of ships 
were bounced from pro- 
jector to screen of pi- 
geonholding box by 
movable mirror, in Na- 
vy's Secondary Trainer. 
To shift scene on screen 
istically in response 
“steering,” 
servomotors swung and 
ted mirror, Constant 
tuming motion, which 
could be given mirror in 
addition, made ship in 
jcture appear to 

be under way. 


display 
/ picture 
Of ship 


Pecking it would indicate this and cor- 
rect the course. A pigeon would thus turn 
a miss into a hit—if only it could peck 
fast and accurately enough. 

The U.S. Naval Research Laboratory 
at Washington took on the secret study, 
and it was named Project Orcon. “Orcon” 
stood for “organic control,” the Navy’s 
whimsical way of saying pigeon piloting. 

An Annapolis for pigeons came into 
being at NRL. A “Primary Trainer” 
waggled a square target of plain metal 
before an opening in a box holding a bird. 
If he pecked at the target, he got a grain 
of corn. The pigeons caught on fast. They 
pecked skillfully, enthusiastically (up to 
four times a second), and for as long as 
80 seconds before collecting their reward. 

Encouraged, the Navy built a “Second- 
ary Trainer” simulating the missile of 


ed Missiles 


SCREEN 


s 


its dreams. Within a box representing 
the missile, a jacket of netting suspended 
the pigeon at his battle station. He faced 
a screen on which color photos of actual 
ships were projected. A metal contact 
cemented to his beak, and a flexible wire 
from it, linked bird to controls. 

The screen, a new gridless kind, was 
of electrically conducting glass. Resist- 
ance-measuring circuitry told where the 
pigeon pecked it. Then, servomotors 
“steered”—and a scoring system, trip- 
ping a mechanical corn dispenser, re- 
warded a deserving bird. 

For eight promising pigeons, advanced 
training began. Color slides of distant 
and nearby ships tested their skill at 
holding a missile on course in early 
periods of an approach to a target. A 


CAR RUNS 
ON OIL 
PUMPED TO 
WHEELS 


No clutch, gear- 
box, or brakes are 
used _on this little 
car. Its transmission 
is a couple of oil 
lines to each of the 
rear wheels. 

‘A Norwegian in- 
ventor, Johan Kal- 
lak, built the experi- 
mental model shown 
here in his basement. 

Kallak built the 
car from four wheel- 
barrow wheels on a 
simple frame; a one- 
cylinder, one-hp. en- 
gine; a hydraulic 
pump; a steerin 
wheel; the seat an 
back of an old chair. 

Final drive is by 
two hydraulic motors 
mounted on the hubs 
of the rear wheels, 
giving 15 m.p.h. 


HOW TO USE TREE STUMPS. 
Got a problem in your yard? Airman 2/C 
LeRoy Jackson solved one this way at the 
Little Rock Air Force Base in Arkansas. 
With hammer and chisel, he sculptured 
bust from the stump, painted it gray. 
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= 
HYDRAULIC 
LINES TO 
REAR WHEELS 


SKYSCRAPING FLAGPOLE. A 
gigantic flagpole is being shaped above 
from a 275-foot Douglas fir log. British 
woodworkers tapered the 37-ton trunk 
from a base 33 inches square to a 12-inch 
octagon at the top. They used chain saws. 


EXTENDED HEADROOM. Volks- 
wagen owners who carry more luggage 
than the trunk holds may find an idea 
here. It’s a plastic carrier that fits on the 
roof to provide extra space, It was shown 
at a fair at Dusseldorf, West Germany. 


PS PICTURE NEW: 


= 


“ 


TORGHLIGHTER. When a mechan- 
ical relighting device failed to ignite ex- 
cess fumes atop a tower at a natural-gas 
plant in Alberta, Canada, an expert ar 

was called. Using a Wild West flaming 
arrow, he lit it with the first shot. 


SWING-OUT Tv. 
this British Decca television set hangs 
vertically, swings out on a top ey e for 


The chassis on 


testing and replacing tubes. en the set 
is in use, the hole in the center fits around 
the neck of the picture tube. 


at] 


Medal of Honor MAYNARD H. SMITH 


May 1, 1943: On the way home from 
Sgt. Maynard H. Smit 
over Europe, his B-I7 ran into a hotbox of 
German flak and fighter planes. Anti 
on shells from. the 


airerajt fire and ¢ 
ighters ripped through the Fortress. Two 


wmen were badly wounded, the oxy 


control cai 


system was shot ou 
were severed, fires broke out, Three crew 
men bailed out 
Sgt. Smith went into action. He rushec 
from his waist guns to fight the flames, to 
administer first aid t 
gunner, then back to his 
enemy fighters zoo: in for the 
The ammunition began to explode 
Sgt, Smith threw ammunition over 
board, fought the fires until all fire-extin 
guishing aids were exhausted. He manned 
the workable gun until the Nazi fighters 
gave up pursuit, Then he wrapped him 
self in a protective cloth and batted out 
the fire with his hands 
The plane got home 


Pc CoLle 
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Here’s to the memory of the Flying Fortress, 
the bomber that grew into an air force, the 
plane that could fly on a wing and a prayer— 


Requiem 
for the 


By Herbert O. Johansen 


OME say there was a ghost crew aboard B-17 No. 
(0483717 as she flew high above the New Mexico waste. 
land not long ago. 

Officially she was unmanned—a remote-controlled QB 
target drone. Her coat of gay red paint indicated that. 

The pilot of an Air Force F-101 supersonic Voodoo fight- 
er got the Flying Fortress in his sights, locked on, pressed 
a button. A Falcon guided missile sped unerringly to its 
target. A hit. 

‘The B-17 staggered but flew on. The ghost crew wouldn't 
have worried. They'd ridden Forts that had taken much 


Boeing Model 299 bombardment airplane, granddaddy 
of the B-17 Flying Fortress, made its first bow in 1935. 


“The guts and backbone of our worldwide aerial offensive” 


worse from enemy fire during World 
War II and come limping home. 

A second jet interceptor took over. A 
second missile released. A second hit on 
target. The kill. 

‘The plane whose sisters in combat over 
Germany had been able to take 3,000 
enemy bullet and flak holes and come 
through—almost indestructible under 


In the summer of 1942 the Germans dropped notes over 
British airdromes: “Where are the American bombers?” 
Then came the answer: mass bombing, day after day. 
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World War II fire—went down finally, 
still flying, to its death in the desert. 
Mission accomplished—the last ‘“‘com- 
bat” mission for “the greatest plane of 
them all”—the B-17 Flying Fortress. 
The B-17 celebrates its 25th anniver- 
sary of flight this year—but not its birth- 
day. That goes back to the spring of 1928. 
Claire Egtvedt, chief engineer of Boeing 


Baptism of fire: Hickam 
Field goes up in flames. 
Pearl Harbor, Dec. 7, 
1941, caught Hawaii- 
based B-I7s on the 
ground, unable to fight 
ack, But the Japs 
soon felt the sting o 
their firepower. Radio 
Tokyo called them 
“four-engined 
pursuit planes.” 


Ground mechanics kept 


—Gen. Hap Arnold 


Production peak came in April 
1944, Here is one day’s 
production at Boeing's 

Seattle plant—16 completed 
, -17G bombers. With 
this model came the deadly 
remote-controlled chin turret. 


Flying Fortresses fought in every 

theater of World War II. In the 

Pacific they even skip-bombed in the Pacific from scraps of other 
shipping, attacking at mast level. B-17s. It is now in the Smithsonian. 


the Forts flying—sweating it out between missions, then readying them for the next. 


conrinven 79 


Postwar work: A B-17 that didn’t go to 


war, its four normal props feathered, 
flies on an experimental turboprop engine. 


Airplane Co., and Admiral John Mason 
“Bull” Reeves were in the admiral’s cab- 
aboard the aircraft carrier Langley, 
tied up at San Diego. They were discuss- 
ing the role of military aviation. Reeves, 
commander of aircraft squadrons, Battle 
Fleet, spoke: 

“The airplane has its place, but it just 
isn’t as effective a weapon as we al- 
ready have. The airplane isn’t a dread- 
nought.” 

That word, “dreadnought,” stuck in 
Egtvedt’s mind as a challenge. In 1934 
the Air Corps called for bids on a fast, 
heavy, long-range, multi-engined bomber. 
Multi-engined meant twin-engined. Egt- 
vedt asked if a four-engined plane would 
qualify. It would, said the Air Corps. His 


Last landing: A B-I7 rests in peace atop a 
Other Forts in civilian dress are flying, ma 
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At 1946 Eniwetok atomic blast, an 
unmanned Fort flew through the mush- 
room cloud. Here it is being landed. 


“flying dreadnought” was no longer a 
vision. 

Less than a year later, as the sun rose 
on July 28, 1935, Model 299 bomber 
rolled down the runway at Boeing Field, 
outside Seattle. It was a gleaming giant, 
bristling with five machine-gun turrets. 

Reporters were awed by its size and 
armament. It was, they said, an aerial 
battle cruiser, a “flying fortress.” 

The four engines roared as the plane 
raced past them, lifted into the air, be- 
came a receding speck in the sky. 

They didn’t know that they were wit- 
nessing the first flight of the B-17—the 
first of more than 12,700 that were to 
come off the production line within the 
next 10 years. 


station on Oregon Highway 99. 
g aerial surveys, dusting crops. 


PS PICTURE NEWS 


Instructor is seated beside student. Aid (right) handles lever that controls vertical lift. 


UP AND DOWN, 
SWIVEL AND TILT 


Here’s a German trainer for heli- 
copter pilots. With an instructor at 
his side, the student can go through 
all the movements of a real copter 
without getting far off the ground. 

he machine pivots on its axis, 
rises on a hinged boom. 

Hiller Aircraft Corp. markets the 
trainer in this country, has a ver- 
sion on a float for use on water. 


STEPPED-UP BAZOOKA. This 
90-mm. recoilless rifle—the Army's new 
MAW-fires a nine-pound shell. It shoots 
twice as far as the old bazooka and can 
destroy the heaviest tank. 


COUNTERBALANCED 
ROTOR 


HING CONTROL 
VERTICAL MOVEMENT 


BALL PIVOT 
FOR SWIVELING 


DO-IT-YOURSELF CAR. The lit- 
tle sports model above comes in kit form. 
You can put it together yourself, the Brit- 
ish makers say, in 45 hours. It’s priced 
at less than $1,400. 


TRANGE creatures of the ocean 
depths off Guam are seeing and be- 
ing seen by a curious visitor from the 
U.S. Navy. It’s the 120-ton bathyscaphe 
Trieste, which in November set a world 
diving record of 18,600 feet—3%4 miles. 
A kind of underwater blimp, the bathy- 
scaphe is buoyed by gasoline instead of 
gas, For ballast, it carries 13 tons of iron 
pellets. These are dumped to raise the 


TELEPHONE sends 
ceives sound waves di- 


The 58-foot-long diver looks like a sub when taking to water. 


odd craft from its deep-water prowling. 
The Trieste can travel a mile horizon- 
tally under battery power. 

Its gondola has scant room for two 
men, controls, and research gear. Through 
windows fore and aft, the crew takes pi 


tures by floodlight and electronic flash. 
They breathe a 48-hour supply of oxy- 
gen, continually recycled. They can talk 
to the surface on a novel telephone. 


RADAR WELDER. This is no earth- 
man eqi epee for the moon. He’s a welder 
at cE hvoltage plant at Holyoke, 
lass., finishing a tank that will hold a 
mine ‘transformer for a new superpower 
air-defense radar system. 
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NEW TEETH FOR OLD DOG. It’s 
a good thing for the econ dog 


here that he belongs to a dental techni- 
cian. When he got too old for bones, she 
fitted him with a special set of false teeth 
with which he now chomps happily. 


SPARK BOMB. A bolt of man-made 
lightning (above) sets off an underwater 
explosion with a force equal to 6,000 hp. 
The shock waves shape metal in’ Repub- 
lic Aviation tests that may lead to shaping 
super-hard titanium alloys. 


ANS 


Quarters are close in the 6¥%4-foot gondola, 


DESK BASIN. This French school- 
boy launches a toy boat in his desk in a 
kindergarten class in Paris. The lid of the 
new desk can be pushed back so a child 
can use the basin during play periods. It 
may be filled with water or sand. 

83 


PS PICTURE NEWS 


HANGING TOWER. 
A 13-story cantilever con- 
trol tower, erected at New- 
. J. Airport at a 
cost of $1,750,000, is be- 
ing fitted with $1,000,000 
worth of electronic equip- 
ment, Three overhanging 
pieshaped floors at. the 
65-foot. level provide a 
view of the runways. 


FOOT-LOOSE. This 
little scooter was built by 
Louis Richards, a graduate 
student at Illinois Tech, to 
save footwork going to 
classes. It is made of alumi- 
num, is powered by a 1.32- 
hp. lel-aircraft engine, 
zips along at 12 2mph. 

in be folded it sas 4 
pets caving bag. 


FLYING FIREPLUG. 
Here’s another way to put 
out forest fires. The heli- 
copter, demonstrated at 
Lavandou, France, is 
equipped with a water tank 
and hose. It hovers over a 
fire area and drops the 
hose to a ground crew. 
When the water supply is 
used up, it goes for more. 


HURRICANE BUOY. 
equipped buoys like the one above are 


Radio- 


RAIN PROTECTION. 
stop shelter for waiting ngers in 


A new bus- 


being tried out by the Navy in the Gulf 


of Mexico to warn of approaching storms. 
This one transmits reports at six-hour in- 
tervals from an anchorage 300 miles out. 
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Paris is made entirely of glass. This one 
is at the Les Sablons station on the Ave. 
nue de Neuilly. For an added bit of 
beauty, flowers are planted at one side, 


oe} 


WHILE LOONY GAS BEFUDDLES 
everyone in enemy-held town, 
liberating force can roll in un- 
opposed. On coming to senses, 
foes are’ prisoners; civilians 
are freed and unharmed. 


Can “Loony Gas” Win 


Wars Without 
Bloodshed? 


Secret U.S. tests, now re 
show startling military uses 
for weird new chemical agents 


led, 


By Alden P. Armagnac 


JUTURE battles may be fought with- 

out bloodshed, and wars without 

casualties, Army Chemical Corps 
officers foresee. The weapons, psycho- 
chemicals such as “loony gas,” will render 
an enemy helpless but have no harmful 
after-effects. 

Piecemeal at first and now in detail, 
the story has come out of this weird new 
kind of chemical warfare with which the 
U. S. has been secretly experimenting for 
some four years. 

A cat fleeing from a mouse was the 
first hint the public had of these develop- 


ments. Shown pictures of the amazing 
spectacle about a year ago, news readers 
and TV viewers learned the cat was 
under the influence of a secret Army 
Chemical Corps gas that destroyed the 
will to fight. 

A varied assortment of these psycho- 
chemicals was under development, both 
in the U. S. and Russia, it was next re- 
vealed, by Maj. Gen. William M. Creasy, 
retired, former Chief Chemical Officer of 
the Army, Still without naming them, he 
suggested military uses, in a widely 
reprinted interview in This Week maga- 
zine. Readers included interested Con- 
gressmen who wanted to hear more. 

‘They did—from Gen. Creasy, and from 
present high-ranking Chemical Corps of- 
ficers. And now a 44-page transcript of 
what this panel of experts told the House 
Committee on Science and Astronautics 


CONTINUED 5 


GLASS-WALLED CHAMBER let observers watch ef- 
fect of loony gas on cat placed within it, and 
make movie from which these scenes are taken. 


has been made public, along with a com- 
mittee report. Here are highlights: 

What do psychochemicals do? They 
make people act as if bewitched. 

Strangest in effect are brain-addling 
chemicals, which can be loosed upon an 
enemy in the form of an invisible cloud 
of “loony gas.” People who breathe it 
become daffy for a while. 

Other incapacitating agents—mainly 
physical in effect, but loosely called psy- 
chochemicals, too—produce a temporary 
form of paralysis, shaking palsy, or blind- 


ness, 

Whether people are affected mentally 
or physically—“off the rocker,” or “on 
the floor,” as the Chemical Corps puts 
it—all these effects are fleeting. In 12 to 
24 hours they vanish completely. 

If any weapon of war can be called hu- 
mane, the new psychochemicals best fit 
the description. But they are not to be 
under-rated on that account. 

For a few hours they will put enemy 
troops or civilians at the user’s mercy— 
time enough for the fate of a city, an 
army, even a nation, to be decided. 

What are these agents? The names of 
a few have now been revealed: 

Some U. S. loony-gas chemicals, in- 
cluding the one used in the cat-and- 
mouse experiment, belong to a group 
called lysergic acid derivatives. Best- 
known of these is a hallucination-causing 
drug (lysergic acid diethylamide) that 
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This loony-gas trial made a cat afraid of a mouse 


RIFIED BY MOUSE put in chamber, cat backs 
fo corner, is iil, seeking escape. In same 
test without gas it had pounced on mouse. 


goes by the name of LSD. Medical re- 
searchers, studying insanity by inducing 
it artificially, have been giving LSD to 
volunteers. One pound of it is said to be 
enough to make lunatics of New York 
City’s entire population. 

A Soviet Army report cites the vision- 
inducing drug mescaline, used for the 
same purpose in medical research, as an- 
other possible psychochemical. 

‘These chemical weapons are available 
either as powders or liquids. The liquids 
can be sprayed into the air to form an 
aerosol, or mist—for practical purposes, 
a gas. Heavier than air, it will roll along 
the ground. 

A loony gas like LSD affects a person 
equally whether it is breathed, swallowed, 
or injected into the body. 

How will they be used as weapons? 
For military purposes they will generally 
be used in the form of a gas, which can be 
delivered to a target by missiles, bombs, 
and shells, and sprayed from planes and 
ground vehicles. Most of these are stand- 
ard chemical-warfare equipment, but to- 
day’s chemical-missile warhead will be 
something new. Bursting in air, it will 
eject 100 to 1,000 small gas bombs, to 
blanket a wide area of the ground. 

In liquid form, dropped into a reser- 
voir, a psychochemical will affect anyone 
drinking the water. 

What happens to people? Strange 
things when they’re exposed to loony 


Raw materials call to mind a witch doctor’s brews 


GRAINS OF ERGOT, fungus PEYOTE CAC 
parasite of re, yield the 


loony gas LSD. Shown on 


TONS," hallucination-caus- 
fruit of plant shown 


TUS ““BUT- “DIVINE MUSHROOMS” of 
Mexico owe vision-induc- 


ing properties to newly 


ye, ‘and life size, ith them, co: + isolated chemical, _psilo- 
hard, autumnal resting {linea drug asa cybin, found remarkably 
stage of the parasite. 2 possibleloony-gasmaterial. akin to LSD from ergot. 
gas: “If we did this to Congress we need to drive a man completely crazy to 


could possibly have you dancing on the 
desks, or shouting Communist speeches,” 
Gen. Creasy told the House committee. 
“You would not think it at all peculiar to 
see Mr. McDonough [a member of the 
committee] dancing on the desk. You 
would probably get up and join him. And 
I would probably clap. Only the outsider 
coming in would find things unusual.” 

Watching a movie, the Congressmen 
saw what happened when about a dozen 
GIs swallowed LSD, and then went 
through a marching drill. At least, that 
was what was attempted—for commands 
like “forward march” and “right dress” 
threw the bewildered soldiers into hope- 
less confusion. 

Medical reports tell how it feels to be 
affected by LSD. A person withdraws 
into a dream world. His urge to think is 
gone; time loses its meaning. He may 
feel elation—then depression or apathy. 
Weird hallucinations occur. Faces like 
colored masks appear before him. Walls 
move to and fro. Surroundings become 
tinted blue, or red. Staring at gold stars 
on a lampshade, one subject saw them 
turn into little turtles, “living and mov- 
ing.” Afterward, most people can remem- 
ber these bizarre experiences and describe 
them clearly—even though lost to the 
world, and raving wildly, at the time. 

Different loony-gas chemicals can be 
chosen for different effects. “You do not 


incapacitate him,” points out Lt. Col. 
Douglas Lindsey, director of medical re- 
search at the Army Chemical Center. 
“You can do this by destroying his abil- 
ity to integrate time and distance, in 
which case he cannot judge speed. He 
cannot fly a jet plane, aim a gun at or 
from a moving tank, or con a ship from 
the bridge.” 

What are their military uses? The 
wide range of battlefield uses of psycho- 
chemicals includes some in which their 
advantages are outstanding: 

“Dislodging an enemy from an area 
occupied by a friendly population” is an 
example offered by Maj. Gen. Marshall 
Stubbs, the Army’s present Chief Chemi- 
cal Officer. Unopposed, a liberating force 
could roll into an enemy-held town that 
had been saturated with loony gas, and 
seize control before enemy troops recov- 
ered their senses. Civilians would be 
spared from harm, and their homes and 
buildings from ruin—in happy contrast 
to the results of bombing and shelling. 

Consider an amphibious assault on a 
desperately defended position. When Iwo 
Jima had to be taken in 1945, explosives 
and flame throwers were used to dislodge 
the Japanese. Says the committee report 
of the outcome: “Almost all 21,000 de- 
fending troops were killed. This country 
suffered 7,000 dead marines and 18,000 

[Continued on page 220} 
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1, Six 100-foot packaged parachutes are attached to this tractor on its carrying platform. 


Building Airstrips from the Sky 


AN AIRBORNE engineer battalion, 
for the first time in military history, 
landed in wild Kentucky country and 
carved an airstrip out of the rough 
ground. The operation took just 52 hours 
and demonstrated the feasibility of land- 
ing troops in territory held by an enemy. 
A total of 333 officers and men took 
part in the jump. They landed and put to 


JET SUPER-FUELER. The stream- 
lined tank truck above has been put into 
use at British airports to deliver fuel for 
transatlantic jets. It is 51 feet long, holds 


12,000 gallons, and pumps fuel at the 
rate of 900 gallons a minute. 
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work 20 pieces of equipment—bulldozers, 
tractors, graders, and trucks—all para- 
chuted from the air. They brought with 
them food and water for two days, and 
weapons and ammunition to defend the 
position. The strip cleared was 2,500 feet 
long by 60 feet wide. The exercise marked 
the first time all the essential equipment 
of a battalion had been dropped. 


MERRY-GO-RIDE. This carnival ride 
was built by Dr. Frank E. Dudley, an 
atomic scientist, for a blind 10-year-old 
neighbor in Westmont, N. J.—the boy in 
the center foreground above. Now he 
rides his bicycle without guides. 


+ 


2. PARACHUTES BLOSSOM out to take the first 
load of heavy-construction equipment. safely 
down onto a drop zone at Camp Breckinridge, 
Ky. The drop was made from big C-130s. 


BUSTLE CAR. Here's a sports car 
that looks like a teardrop backing up. It 
has a conventional front, but its fiber- 
glass-body contour flows to a bulging 


rear end. Called the Asardo 1500, it has 
competed in several U. S. sports-car races. 


3. PARATROOPER ENGINEERS of the 101st Air- 
borne Division grapple with release mechanism 


to free a tractor from its six huge parachutes 
as it lands on the rough countryside. 


4, RUGGED BULLDOZERS, parachuted from the 
skies only a couple of hours before, start mov- 
ing tons of Kentucky earth to clear a 60-foot- 
wide, 2,500-foot landing strip for planes. 


mb awe = 


5. JUST 52 HOURS LATER, the first ai 
C123 troop transport —comes in for a per 
landing. The strip was built entirely by men 
and equipment parachuted to the site. 


WINGLESS AIRLINER. Superson- 


ic aircraft of the future may be built like 

is one conceived by |, which 
says it could average 62 miles a minute, 
house passengers in a central cabin, Its 
entire nose would be an intake for its jets. 


Big: Russian 
Snow Cats to Prowl 
Antarctic Wastes 


Soviet scientists plan 3,600-mile trek in mammoth tractors 
that offer such luxuries as hot showers and game rooms 


"THE most powerful beast in Antaretica 
this winter will be a Russian snow 
tractor—a 35-ton monster that will plow 
across the bottom of the world by way 
of the South Pole. 


IN ROUTE: Explorers 


head for geo- 
ic South Pole from 


firny, then veer 


Snug inside the tractor and two sister 
vehicles will be 24 Soviet scientists who 
will attempt the longest Antarctic trek 
in history—a distance of 3,600 miles. 

They plan to make the trip in style. 
They'll live in warm, air-conditioned 
cabins fitted with separate working, din- 
ing, sleeping, and recreational compart- 
ments, They'll make seismic and meteor- 
ological measurements cozily inside— 
reading data off transducers that have 
been recessed into the cabin’s outer walls 
and roof. 

At the end of a day’s work the men 
will be able to take hot showers and relax 
in foam-rubber armchairs—or even read 
the day’s mail, dropped by aircraft. Lest 
the bleakness of the constant ice-white 
world get too depressing, designers have 
colored the interiors in blues, browns, 
and greens, even added such bits of do- 
mestic fluff as homey table lamps and 
porthole curtains (which also serve to 
screen the glare). 

Providing this luxury was no mean feat. 


Engineers had to make a vehicle that was 
big and pow 


neuverable. It had to be made livable for 


ful but still fast and m 


months at a time. 


The terrain itself was their 


problem 


i 
seen 


MESSROOM aboard the tractor looks like the 


t-class compartment of the Rus: 
. Even the I 


TU-1L4 
np is the same. Behind it can be 


the left of the control 
lor sits at his right 
(35 tons) and bulk, 


toughest 
snow and ice, temperatures of 


it's expected to devel 
climb 30-dege 
v ight cab 


p speeds close to. 20 m4 
nake tight turns, 
unsinkable, 


minus 95 deg: 


ees F., hurricane winds, 
and high mountains, To lick it, they 
started, logically enough, designing the 
tractor from the ground up. The tracks 

t design feature of 


| 

room in 

4. Besides table space there's a book- 

separate apparatus room. At right, 
k bedroom shows. 


work 
the eve 
ease and 
part of th 


OM doubles as a recreatior 


ET] 


GUN ARMORED 
BY ALUMINUM 

This is the Army's 
new aluminum-armored 
T-195 howitzer. It is a 
full-tracked, —amphibi- 
ous, self-propelled gun, 
so” light—it weighs 
eight tons less than its 
predecessors—that it 
can be transported by 
air. 

‘The weapon can carry 
a load of 89 rounds of 
ammunition—either 
standard howitzer shells 
ora newer, longer-range 
type. -Its _ fire-control 
system has been simpli- 
fied and its accuracy 
has been improved. 


FROG LEGS. The 
British Westland heli- 
copter at left resembles 
a giant frog straddling 
a bus, It is designed to 
carry field hospitals to 
battle areas; take on 
mobile workshops, field 
kitchens, radio units; 
act as a flying crane; or 
transport troops and 
other personnel, light 
and medium vehicles, 
or six tons of supplies. 


HANGING TV. This wall television 
set is mounted on brackets in a corner. 
It’s made in Britain by Philco, has a 21- 
inch tube, and is 161 inches deep. The 
design saves floor space, provides flexi- 
bility in height and viewing distance. 
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HIGH STEPPER. The machine above 
was built at the University of California 
for spraying insecticide on erops of any 
height. ‘The boom spray can be adjusted 
from ground level to five feet, Wheel dis- 
tance can also be set to fit rows. 


Keyed panel offers multiple-choice solutions. 


PUSHBUTTON TEACHER 


This new automatic teaching machine 
is designed to assist in intensive indus- 
trial and military-training programs. 

Essentially a film reader, it uses reels 
that store up to 10,000 frames of instruc- 
tion each. Selections are made by pressing 
buttons on a panel. The machine advan- 


A complete course is contained on each reel. 


WORKS WITH FILM 


ces a student as he comes up with correct 
answers, grades and times work, keeps 
an accurate record of progress. 

The device was developed by the West- 
ern Design Division of U. S. Industries, 
Inc. It can be programed to handle a 
number of different courses. 


JET SILENGER. Crewmen above on 
the flight deck of the carrier Lexington 
wear antinoise helmets to deaden the 
sound of jets taking off and landing. Hel- 
mets are equipped with earphones and a 
mike for carrying on conversations. 


ELECTRONIC VOTING. Deputies 
in the French National Assembly now 
vote by an electronic machine. ‘Three 
keys at each desk register yes, no, or an 
abstaining vote. The result shows auto- 


matically at the front of the room. 
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How Automatic 
| VACUUM TYPE _| 


normally closed. in 
this Sunbeam Cof- 
feemaster, pass 
current to the heating 


ferouno Fie’ 
COFFEE CLOTH element. As the 


How it brews coffee 1 CONTACT POINTS, 


iter 
gets hot, some vapor- 
izes. Vapor pressure in 
lower bowl gradually 
pushes water into upper 

wi through the tube, 

Heat coil stays “on” 
long enough for almost 
contact . all the water to rise 
SPRING SELECTOR LEVER if the selector lever is 


> f aeNT Pa bate Saston ects 
STEP PREETI AN XN ‘on the thermostat blade, 


lever rides onto a button 
forcing blade upward. 


de 
Is far enough 


How it shuts itself off ? THERMOSTAT bla 
ber 


when the blad 
right heat. Contacts are 
opened and current 
stops flowing, 
g _ The bending thermo- 
stat blade also presses 
on the selector lever, 
shoving it out of the 
High’ notch. A spring 
pulls the lever over in- 
to Low position. 
Just before heat goes 
off, water in upper bow! 
agitated vapor 
ing from below. 


COOLING creates a 
vacuum in the low- 
er_bowl, 

coffee to be for 
down into it. Cool 
also straightens thermo- 
stat, which relaxes its 
pressure on the contact 
spring. Contacts close, 
B heat goes on. With se- 
lector lever in Low— 
so lever and thermostat 
buttons no longer 


takes only alittle heat to 
bend thermostat blade 
enough to open the con- 
tacts. Thermostat keeps 
coffee at 165-185. 


Coffee Makers Work 


How it brews coffee HEATING COIL in sid 
Sunbeam’s percola- 
tor quickly warms 
the small amount 

of water in the water 

well. As pressure devel- 
ops there, water in the 
tube is pushed upward. 

It overflows onto. the 

basket and runs down 

through the ground cof- 
fee into the pot. Pres- 
in the tube 

it’s empty. The 
head of water in the pot 
forces the valve off its 
seat and lets new water 

CONTACTS — Lor into the well. Spurts of 

‘CLOSED P water shoot up the tube 

until coffee is perked. 


COIL GOES “OFF” 
when the thermo- 
stat blade gets hot 
enough to bend its 
contact away from the 
control-knob contact. 
The control knob de- 
termines coffee strength 
by fixing the position of 
the control-knob _ con- 
tact. The “stronger” the 
knob setting, the far- 
ther the knob projects 
toward the thermostat 
contact. And the greater 
this projection, the long- 
erit takes the thermostat 
blade to bend enough to 
open the contact points. 


off to keep coffee 
warm. Thermostat 
blade now reacts more 
juickly to temperature 
anges than it did dur- 
in brewing cycle. 
When brewing started, 
the blade and its at- 
tached lag lug—a chunk 
of metal—were cold, 
When warming cycle 
starts, lag lug is hot 
from heat stored up in 
the brewing cycle. Heat 
flows from lug to ther- 
mostat. Only a little ad- 
ditional heat bends the 


THERMOSTAT turns 
the coil on and 


“I'd like to see them make...” 


A CURRENT METER to measure the electricity any 
appliance uses in a given period. You'd connect 
it to the appliance and plug it into the outlet. 
—P. M. Henson, Joplin, Mo. 


FURNITURE LOCKS to keep sectional couches A PULL-OUT AUTO EXTENSION CORD with appro- 
from sliding ‘apart, A metal plate, to slip over priate connections inside the car. To run an en- 
pins on each section or clamp into place, would _gine heater or charge the battery, you'd plug the 
do it.—W. H. Tapscott, Port Arthur, Tex. cord into an outlet.—E. E. Frazer, Kewanee, Ill. 


A DISPOSABLE TOOTHBRUSH of tough paper or AUTOMATICALLY DISPENSED FISH FOOD so fish 

flexible plastic with plastic bristles. Tubular to fanciers could get away for a weekend. Cap- 

fit over the index finger, it would need no sules within capsules would dissolve, one every 
ndle,—S. S. Smith, Oak Park, Mich. 24 hours.—Verda Ross, San Bernardino, Cal. 


Everyone has hi 
like to see in 


own pet idea of « gudge 
mneral use. The five ideas i 
by Porcian Scinscr 


hhe would yours? We will pay $5 for each one published. Please use 
re Government” postcards only. Write name and address 
clearly. Conteh acknowledged or returned. 
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SPACE JIGSAW PUZZLE 


Hundreds of photographs taken $00 
miles up form this mosaic of half the 
earth’s surface. They were cut and fitted 
together by GE space technicians from 


filled blimp above carries a radio antenna 


55 feet aloft, It was developed by Avco 
for use by downed planes. Released by 
the pilot or jarred free by a crash, it 
sends a rescue call several thousand miles. 


PS PICTURE NEWS 


FLORIDA PENINSULA G 


F OF MEXICO 
CAPE CANAVERAL 
EASTERN SHORE OF US. 


NORTH ATLANTIC 


SPANS THE EARTH 


film recovered from the re-entry capsule 
of an Air Force Atlas missile. The capsule 
also contained stored information tele- 
metered to the ground during the flight, 


GROUND CONNECTION. A 
phone on the end of a long rod is lifted to 
the cockpit of Marine planes at Cherry 


Point, N. C. A pilot can then talk to the 
control tower without radio interference 
and get his flight plan without delay. 


LI 


PS PICTURE NEWS 


MARINE TANK TRAINER. This 
tank turret, stripped of its armor, fires 
electronic shells to give Leatherneck 
tankers gun practice. Approaching tanks 
(circled in the photo) are shown in sim- 


ulated battle conditions on photographic 
slides. The trainer shoots six shells a 
minute, its hits or misses registering on 
an electronic console. It was built by the 
Jim Handy Organization, Detroit. 


BIG MIXER. A giant wheel as tall as 
a three-story building blends bulk mate- 
rials at a cement plant at Oro Grande, 
Cal. Two-ton buckets on its rim pick up 
from a stockpile, dump onto a conveyor. 
Hewitt-Robins built the big machine. 
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LIGHTNING BUG. The bug-eyed 
plane above is a two-seat trainer version 
of Britain's supersonic Electric P-11 
Lightning, a single-seat, all-weather in- 


terceptor. Two Firestreak guided missiles 
are at the sides of the fuselage. 


SPECIAL SECTION 


An Exciting 
Year for 
Automobiles 


The Year of the Small Car opened with a bang. Customers clamored 
to sign contracts, even offering under-the-table bonuses to get im- 
mediate delivery. The U.S. was in love with automobiles again. 


In this issue, Porutar Science shows you what all the shouting’s 
about. Here’s the whole story of cars in 1960—small cars, big cars, 


and in-between cars. 


@ Compact cars. They're the exciting 
news. ''he tear-out booklet at left crams 
11 pages with the significant details on 
all six U. S. makes and the top 10 im. 
ports. You'll find everything you need 
to know from seat height and trunk space 
to gear ratios and gasoline mileage. 
There's a complete price list covering all 
series, all models, and most. optional 
equipment. (To remove booklet, place 
your left hand on page preceding booklet, 
then pull it gently away with your right.) 


@ What's it like to own a Corvair? PS 
editors drove one 10,000 miles in one 
month to find out for you. Turn the page 
for their reports from the driver's seat. 


@ Safety. It almost got lost in Detroit 
this year. In his annual going-over, ex- 
pert Paul Kearney tells you how car 
makers, while introducing some worth- 
while safeguards, muffed a rare chance 
to cut the accident toll. Page 119. 


© Foreign cars. They're fighting back 
against the new U. S. competition with 


slicked-up styles and sharpened-up_ en- 
gineering. An on-the-spot report direct 
from the Continent details the changes. 


© Station wagons. This body style con- 

tinues to gain in popularity. Here, on 
page 126, is the 1960 crop in pictures 
and specifications. 


@ Engineering. Underneath the sheet 
metal in the 1960 models are mechanical 
innovations that the ballyhoo neglects to 
mention. Some are just cute tricks that 
make driving easier or more fun, but 
others are solid advances to alleviate 
brake, ignition, and muffler ills, A round 
up of the most interesting developments 
begins on page 129. 


@ Tomorrow's car? You may not ride on 
wheels at all. PS reporter Erik Arctander 
tells you how it feels to drive an air 
scooter with the seat of your pants. 
page 134. 


@ Accessories. New gimmicks and gadg- 
ets are ready for your car. Page 136. 


Testing the small rear-engine Chevy: 


10,000 MILES IN A 


At 10 a.m. on a Friday morning a few weeks ago, a staff 
member of Poputar Science began a transcontinental drive 
in a Chevrolet Corvair—one of De- 
troit’s new “compact” cars. 
45060 IN Hi 90 Mo This marked a milestone in re- 
N “ WALL Ao sourceful magazine reporting. The 
goal was 10,000 miles of test driving 
—as much driving as the average 
motorist does in a year—in just one 
month, 

The test was no tour of a Detroit 
proving ground. It was a full-scale, in- 
tensive effort to find out for you everything possible about 
this spanking-new, rear-engine car. 


WHERE WE WENT: A year’s driving in a month Cotes 
pap the ghig 
pe ean, asked, im A>. 


pormperareas 
1 / Daot ntuck 


if vind, 
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We wanted to tell you about its strengths and its weak- 
nesses, its virtues and its faults, its running costs and its 
gasoline mileage. 

The Corvair had been purchased by Porutar Science 
from an authorized dealer at the full retail price. 

In the next 30 days Poputar Science reporters drove 
the Corvair . . . to Los Angeles, San Francisco, back to 
the East Coast, into New England, up into Canada’s mari- 
time provinces, back along the eastern seaboard and to 
Washington, D. C. They drove it over mountain and plai 
in snow, in rain, in sunshine, in mud. They drove 
turnpikes and parkways, and through dense city traffic. 

The article that follows, composed of separate reports 
by staff members, details what we discovered. 


on 


HOW THE CORVAIR DID 


THE PERFORMANCE 

Total distance covered 10,360 miles 
Gasoline used (non-premium) . .442.1 gal. 
Average miles per gallon 
Oil burned 


30 m.p.h, 

40 m.p.h. 

50 m.p.h. Gas-oil cost per mile 

60 m.p.h. Repair and maintenance, 
Saving ay ieeigvan ‘and 10,000 miles 
Acceleration changes. . $9.00 

0-60 m.p.h. 5.50 

40-60 m.p.h. Fan-belt replacement... 3.05 

50-70 m.p.h. 21.95 


Total. 


of the gasoline-fired heater reduced the gas mileage Overall direct operating cost per mile .0184 


by slightly more than two miles per gallon, 
"With heater on. 


U3 


Curious farmers collected at Cunningham, Kan., 
to look at the engine of this new breed of car. 


veraie 


The altitude in Arizona did 
not bother the Corvair. 


The Corvair Coast-to-Coast sy evon Francis 


Distance. ....-... 7 
Average gas mileage 
Best gas mileage. 
Worst gas mileage . 
Oil consumption . ql 
Repairs (and maintenance) - “$30.15 


6,371.3 miles 


"THE Corvair is a shocker, Nothing 
like it has ever come off a U. S. pro- 
duction line in the 65-year history of the 
automobile. 

It is built to be compact. It is. It is 
engineered to give a superb ride. It does. 
It is designed to be as flawless as collec- 
tive wisdom could make it. It has its 
faults. 

While the Corvair is being peddled by 
automobile agencies throughout the land 
as a housewife’s go-to-market car, I was 
astonished by its roadability at 75 miles 
an hour. 

I had my troubles with it. 

I was tooling it along a western Arizo- 
na road at a comfortable 60 miles an 
hour on a sunny afternoon. The air-cooled 
engine was running like a sewing ma- 
chine. I felt that in my accelerator toe. 
I couldn't hear it—the noise was hushed 
by an insulated compartment behind me. 

Since leaving White Plains, N. Y., 
had covered 2,500 miles. Except for a few 
minor annoyances, the car had been a 
perfect lady. This trip was going to be a 
breeze. 
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Suddenly a red light flashed in a little 
window on the instrument panel, Fore- 
shortened warning words appeared: 
“GEN-FAN.” 

I switched off the ignition and wheeled 
off the road onto a knife-thin shoulder 
amid the desert’s ocatilla bushes and 
tumbleweed. 

“Trouble?” inquired my wife, beside 
me. 

“Lots,” I said. 

‘The V belt, twisting and writhing like 
a snake in making its rounds of engine 
crankshaft, cooling fan, generator, and 
idler, had worn so badly that it had shed 
its pulley anchorages. 

The owner’s manual was beautifully ex- 
plicit: “NEVER DRIVE CAR UNTIL BROKEN 
FAN BELT IS REPLACED.” I carried no spare 
belt. 

Help was 16 miles away. It was two 
hours and 20 minutes before a mechanic 
had installed a new belt and we were on 
our way again. 

Then and there I decided that the belt 
drive was a weak link in the Corvair’s 
engine design. Some weeks after that I 
was to revise my opinion. I will explain 
why later in this article. 

The frayed belt was the first—and last 
—genuinely unhappy incident that I ex- 
perienced with the car in more than 6,000 
miles, 

I found the Corvair an almost unqual- 
ified delight. My fellow drivers, of course, 
do not share all my opinions. Their views 
appear on later pages of this article. 


Then the belt broke. Chewed 
up, useless, it was removed . .. 


The overall gas mileage for 10,360 
miles is, however, a hard figure that no- 
body can quarrel with. That is repro- 
duced at the opening of this article, along 
with the fuel economy in stop-and-go 
driving. 

It is only fair to the car to emphasize 
that only one mile in each 20 that it was 
driven was slow city driving. Most of the 
mileage was run up on the open highway 
at the top legal speeds. These ranged 
from 40 miles an hour on the New York 
parkways, through 65 on the Ohio and 
Maine turnpikes, to 75 and 80 on the 
Nevada plateau. A few times the acceler- 
ator was floorboarded until the speedom- 
eter registered close to 90. 

"The gas mileage, naturally, was lowest 
for any given speed during the 3,000-mile 
engine break-in period. It varied, too, 
with individual driving habits and terrain. 

The car’s ride was like nothing I had 
ever experienced in a vehicle of sub-stand- 
ard size. Chevy has done remarkable 
things with the springs and shocks on the 


How Well Was It Designed and Built? 


For all its sparkle, the Corvair (like 
2 every car) has faults of design and as- 


sembly. 
{~The fan belt should be tensioned with a 
: spring scale. Most mechanics will not 
+ bother—they will do it by thumb pressure. 
! ‘The dimmer switch is hard to reach. 
‘Driver leg room is shy for six-footers. 
‘The ratchet parking brake crashes on 
release. 
With the sun at a certain height, the 
#lossy-finished instrument panel top puts 


Turn the page for more about the Corvair 


.. and the car was  aibjected to the ultimate 
indignity of a tow to get a new belt installed. 


Stood U 


miles, an expert meas- 
inal-equipment 6.50 x 13 
Firestone tires. His tread-wear gauge * 
showed a 15-percent loss in tread depth 

2 on three tires. The fourth had a 10- 
! percent loss and the fifth, worn un- 
1 evenly, had a loss ranging from 10 to 
{15 percent. Each of these last two tires 
+ spent half the trip asa spare. At this 


rate, the expert estimated, e set 
would be worn smooth at approximate- 
ly 60,000 miles. 


four independently suspended wheels. 
At day’s end I was fresher than I have 
been in many standard-size, heavy cars. 
‘The exceptional quietness helped—it did, 
that is, when I got used to hearing things 
that normally are drowned out in the 
noise of front-end engines and transmis- 

sions. 
[Continued on page 208) 


a blin 
Hood 
ly sharp. 
‘The t throws on the manual-shift trans- 
mission are too long. 
Door locks cannot be checked visually. + 
_rfeduction-line assembly generally 
Leaks, however, persisted around 
feet ‘windshield even after a resealing + 
treatment. The wiring on the heater had 
eosamaderge surgery twice before it was 
cured. 


ges on the panel are dangerou: 


City Manager Bundy (left) and Chevy dealer 
Hastings (right) greeted Francis in Santa Monica. 


The Corvair in Weekend 


st gas mileage . 


Wo! 
Oil consumption. 


DROVE the Corvair 525.5 miles, from 

Santa Monica to San Francisco. Traf- 
fic was heavy (it was a holiday week- 
end). Weather was dry and windless. 

I don’t remember when I have been 
more enthusiastic about a new car. The 
Corvair is wonderfully maneuverable and 
responds nimbly to the accelerator. It 
rides as comfortably as a heavy car, and 
a very light touch on the steering wheel 
keeps it headed where you want it to go. 

It seemed remarkably quiet to me. I got 
a sensation similar to that of riding up 
front in a jet airliner, with only a mur- 
murous reminder that there is an engine 
pushing you. 

The points I don’t like about it are 
few but worth mentioning. The clutch 
seems stiff. Moreover, it is located too far 
to the right. At first’ I kept putting my 
left foot down on the empty floor and 
having to hunt for the clutch pedal. It is 
so far to the right of where you would 
expect it to be that using it tends to 
make the driver twist slightly, and un- 
comfortably, from a straight-ahead posi- 
tion. Since you have to use the clutch 


HIG rorutar science JANUARY 1960 


San Francisco: The Golden 
Gate Bridge was a must. 


Traffic By Wesley S. Griswold 


continually in city traffic, or on a heavily 
congested highway, this gets tiring. Per- 
haps the fact that I’m accustomed to an 
automatic transmission contributed to 
my feeling. 

It seemed to me that the reflection 
of following headlights in both side-view 
and rear-view mirrors was exceptionally 
distracting. The only reason I could as- 
sign to this was that I was low enough to 
pick up the full blast of the low beam of 
following cars of normal height. 

Happy on the hills. The Corvair is a 
dandy little hill climber. I took it over 
San Marcos Pass, just north of Santa 
Barbara, just to see how it would react to 
a climb from sea level to 2,225 feet in a 
fairly short space, and how it would take 
the multiple hairpin curves on the other 
side of the summit. I came up in high, 
sailed past a few poky standard cars, 
and breezed over the summit at 55 m.p.h. 

Coming down, the Corvair took those 
incessant sharp curves as firmly and se- 
curely as if it had been riding rails. I 
couldn't detect even a slight tendency 
for the rear end to sway out. 

It may have been a peculiarity of this 
particular car, but I repeatedly noticed 
that between 50 and 55 mp. just 
about at 52—I could feel a slight 
shake in the seat and in the steering 
wheel. In fact, I could see my hands on 
the steering wheel shudder. This quickly 
passed as I accelerated, however. 

The final foible I noticed was an oc- 
casional hesitancy in power, especially 


1 mR 


The tires were rotated at 5,000 
miles ina stop at Laramie, Wyo. 


on long downgrades, when I increased 
pressure on the accelerator. There seemed 
to be an instant’s stumble or hiccough in 
the engine. Another thing I noticed, on 
the long, snaky descent from the sum- 
mit of San Marcos Pass, was that in 
high gear the engine does not seem to 
provide braking effect. 

On the asset side is the car’s superb 
visibility, both front and rear. And, of 
course, it is almost as easy to park as a 
bicycle. 


A Good Samaritan, Manuel Galloza, freed the 
car when it bogged down in Lake Michigan sand. 


I found 50 m.p.h. to be its ideal crui: 
ing speed; its movement at that speed is 
a hushed, effortless glide. 

But the Corvair is not made for tall 
men. I'm only 5 feet 101% inches, which 
isn’t much over average height, but even 
with the seat as far back as it would go, 
I couldn’t really stretch my legs out in 
comfort. And it was annoying that just 
about the only place to put my feet with- 
out bending my knees was in a fairly 
narrow trough under the foot pedals. 


A Housewife Looks at the Corvair sy rosemary rrancis 


FTER my husband and I returned 
from our trip in the Corvair— 
twice across the continent in 17 days—a 
friend asked me if it wasn’t nervewrack- 
ing to drive hour after hour, often at 
high speed, in a little, light car. 

‘The fact is, this car has a good, solid, 
“heavy” feel. You sit low in it, and it has 
a reassuring close-to-the-road feeling, es- 
pecially on curves. You won't believe the 
ride at first. It’s as soft as a baby buggy’s. 

In the beginning I worried that drivers 
of bigger cars couldn’t see me as I got 
ready to pass. I got over that—obviously 
they could. And the Corvair is easier to 
get into and out of than most “big” cars. 

Inside, everything is so handy. The 
shelf above the dash is constructed so 
that nothing slides off. The lighter, ash- 
tray and radio are at your fingertips. 

It does seem to me, though, that the 
factory could call in a woman with some 
imagination to do something about the 


upholstery. It’s pretty drab. But my big- 
gest complaint was that I found it most 
difficult to reach back inside the car to 
lock the back doors. 

So far as shopping goes, the Corvair is 
a housewife’s dream. It’s small and easily 
maneuvered without any power steering, 
and so easily parked. The trunk has 
plenty of space for a week’s groceries. 
It’s a lot easier to unload a cart full of 
groceries into a front trunk at the super- 
market than it is into a rear one. 

It’s not easy, however, to load luggage 
into the trunk. Wheel wells, the spare 
wheel and the heater cut into the avail- 
able space. We found that the trunk 
would take only one big traveling bag. 

Styling, with a woman, is of course a 
sort of personal thing. I like the Cor- 
vair’s. On our trip scores of women gave 
the little car a double-take and a big 
grin. A lot of other women obviously felt 
as I do—that the Corvair is a doll. 


Turn the page for more about the Corvair 7 


o 


The car proved sure-footed in sleet and 
snow on Mount Washington, N. H. 


The PS Corvair was nearing 10,000 miles 
when it reached the national capital. 


The Corvair in Rough Going 5, rranx rowsome 


Distance . 
Average gas mileage 
Best gas mileage. . 
Worst gas mileage* 


«2,267.1 miles 


N A boulevard all cars seem cream- 
puffs; on a narrow, winding road it 
is far easier to tell a good goer from a 
barge. After a friend of mine and I had 
wheeled the PS Corvair through northern 
New England and three Canadian prov- 
inces—on the kind of tooth-loosening 
back roads where a driver mentally 
apologizes to his car—we concluded: 
e This is a driver's car—almost as 
much fun as a sports car. 
© Both steering and han 
markable. Corvair is superb in the cor- 
ners. Better, it is forgiving when you ask 
too much of it. 
© On slippery going, in snow and ice, 


it bulls through as few cars, 
excepted, have done in years. 

@ Many details of design and assem- 
bly cry to be improved. 

‘On secondary roads, especially those 
curvy, dip-and-rise roads so often found 
where the land is rocky and the highway 
department impoverished, Corvair shines 
brilliantly. In fact if a road is bent 
enough, this little 80-hp. sedan, corner- 
ing with an eerie flatness, might well out- 
run any U. S. passenger car. 

The ride is good, too, even on corduroy, 
gravel, railroad crossings, and potholes. 
One weakness we noted where occasional 
smooth-surfaced road billows were spaced 
about 12 feet apart. If taken fast these 
don’t trouble the driver much—he has a 
wheel to hold—but his passenger posts 
briskly, like a society girl on a horse. 

On snow and ice the Corvair is cat 
footed. She can be skidded by harsh ap- 
plications of power, brakes, or side loads. 
But we could detect no sly eagerness to 
go sideways or to swap ends. 

Only once in more than 2,000 fast miles 
did she show the whites of her eyes for 
an instant. That was under extreme prov- 

[Continued on page 210) 
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Popular Science’ 
reports on Detroit's new compact cars— 


10,000 Miles in a Ford Falcon 


haustive, first-hand 


By Paul W. Kearney 


Paul Kearney’s analysis of new models has long been 
a Poputar ScrENcE feature. An authority on highway 
safety, he recently won a first-prize Ted V. Rogers 
Journalism Award of $1,500 for “A Safety Expert 
Takes A Hard Look at Turnpikes,” in PS, July, 1958. 


SAFETY: An Expert Takes a 
Critical Look at the ‘60 Cars 


Ingenious new safety features show up in the 
new crop, but far too many needless hazards remain 


pointing: Not one of them has a single fresh safety 

approach, Two have actually lost ground in details 
deemed far more important in the Cornell Crash Injury 
Research laboratories than in dealers’ showrooms. With 
virgin products to work with, this reflects 
scant credit on Detroit. 

True, their unanimous swing toward unit 
construction, featured for 20 years by Nash 
and American Motors, is a kind of advance. 
Structural solidity is further enhanced in 
Valiant and Corvair by the addition of roof 
bows for greater reinforcement against roll- 
overs—so long ignored by manufacturers, 
if not by undertakers. 

Inside the compacts the same safety fea- 
tures now expected in the standard models 
are available: impact-resistant door latches; 
the deep-dish steering wheel; and optional 
seat belts and crash padding. But none of 
the Big Three’s junior cars has emulated 
the Lark’s sensible padding of the lower 
edge of the dash. 

The Valiant dash and instrument panel 
are clean. Unaccountably, the Falcon back- 
slides to a nasty row of control buttons pro- 
truding from the lower edge of the center 
panel at about knee height. And the Cor- 
vair’s arched molding of the dash in front of the right-seat Hate oft do Mercury 
passenger will be cruel to the chin or chest that hits it. In tocried onan fromm leat 
models that are starting from scratch in 1960, it is a pity year but upped to 
Y's for such hoary ideas. _ three speeds, and for 

g, these new compacts its new eye-level spot 
seemed to me surprisingly nimble, sure-footed, and re- _4/osting system. 


Ae three of the long-awaited compact cars are disap- 


CONTINUED. Hig 


assuring to handle. There is an absence of small-car feel, 
even to one who just stepped out of a big car. Doubting 
Toms will have to await a volume of experience by com- 
pact-car buyers for confirmation or reassurance of thei 
fears about the handling of a rear-engine compact. This 
experience will also show whether it was wise or foolish to 
put the gas tank smack under the driver’s feet in the 
Corvair. 

If Oscars were being awarded for 1960's safety-design 
performance in the standard brands, Chrysler would col- 


lect most. For in addition to the basic safety innovations 
pipet cape pao that made their bow in the 1957 lines, this year’s improve- 
on the dash is ments, major and minor, include: 
eo tae @ Vacuum door locks that secure all doors automatically. 
gets A ty ee ‘These are actuated at the flick of a lever on the dash in 
before starting. front of the driver’s seat. 


@ Adoption of unit construction throughout the line, ex- 
cept for Imperial. This is further enhanced by three to five 
roof bows for extra protection against rollover. 

@ Chair-height seats (with a higher backrest for the 
driver) as a preventive of fatigue from poor posture—in- 
duced by the low seating in virtually all other cars. 

@ Seat-belt brackets for the floor, with detachable belts 
that can be transferred to another car at trifling cost. 

@ Reinforced rear-window screening for station wagons 
that keeps children or pets in, and bugs out. This makes 
sense, considering the hot-weather vogue for riding with 
the transom open. 

@ The careful elimination of sharp edges, interior and 
exterior, throughout all seven lines. 

@ Standardization of transmission controls in every 
model built by the corporation, 

© The elliptical steering wheel on Plymouth and Im- 
Something new and perial, an extra-cost option but a godsend to short or fat 
interesting on drivers. In most other cars, even drivers with average 
Chrysler's 1960 physiques are uncomfortably pinned beneath overlarge cir- 
safety list is the i iat 
automatic defroster eee . 

Nan the near uandaes Nor let us forget the rear-window defroster; the full- 
width sun visors that plug that gaping center hole; the 
glareless electroluminescent instrument panel in Imperials 


Door padding in Cadillac prevents contact Elliptical steering wheel on Plymouth and 
with knee-fracturing door handles and Imperial is an extra-cost option but worth 
other projections. These can be extremely the price in comfort and safety, 


hazardous in some older models. particularly for short and plump drivers. 


and Chryslers; and that “self-dimming” rear- 
view mirror, improved this year to show thé 
outline of the car behind instead of just sub- 
dued lights. 

To forestall any idea that we have gone on 
Chrysler’s payroll, let it be added that that 
company’s cars are not immune from criticism. 
Safety people are still dubious about the Auto- 
Pilot; cars are already so lullaby-smooth that 
the spread of throttle controls is disturbing. _. 
And something must be done about the knee-fracturing 
window cranks in models without power windows, the bad 
interior windshield reflections, and the chest-busting front 
seat back. 

Other cars rate high, too. Cadillac certainly has the 
right idea on seat backs, even if the sales literature is shy 
about mentioning it. Mercury, too, has a protective bolster 
along the top of the seat back. 

Ford’s continuing interest in safety features 
—so distasteful to the sales departments but 
so beneficial to the customers—is indicated by 
its current research in improved steering-wheel 
design, dash arrangement, seating, and a new 
crash-absorbent front end, which may or may 
not prove practical. 

Mercury gets several other Oscars. One is 
for retaining last year’s magnificent spacious- 
ness in the cockpit, and for its excellent foot 
clearance for back-seat passengers, With a seat 
belt fastened around you in a Mercury, you 
couldn't jackknife into the well-padded dash 
unless you were Wilt the Stilt, No other car 
approaches this feature, 

A second Mercury Oscar goes for its huge 
tandem windshield wipers, also carried over from last year 
but now upped to three speeds. In ’60 these are augmented 
by a new spot defrosting system, in addition to the regular 
defrosters, for immediate visibility at the critical eye level. 
There is also an improved windshield washer. The com- 
bination puts Merc at the head of the class for foul-weather 
driving. [Continued om page 245) 


In Chrysler line, high 
backrest for driver 
and chair-height seats 
reduce fatigue—a 
problem in most cars 
where low seats invite 
bad posture. 


Padding where it gives 
the most protection 

to passengers in the 
back seat is Cadillac's 
bright idea for '60. 


Some Safety Oscars 
for 1960 


Buick’s rearrangement of door handles 
and window cranks to protect 

Cadillac's turn-indicator telltales on the 
front fenders. fi 

General Motors’ increasing abandon- 
ment of the horn ring, a potential stiletto. 

Chrysler's four-light-flasher warning 
system to signal trouble ahead. 

GM's reformation in reversing the juke- 
box trend in instrument panels. 

Rambler American's simple instrument 
panel. 

Pontiac’s nonglare paint for instrument 
panel. 


Some Design Demerits 
for the New Cars 


Lack of leg clearance between seat and 
steering wheel in most cars. 

Tnexcusable location of window cranks 
and door handles in most makes, especial- 
ly Plymouth, Chevrolet, Olds, Rambler. 

Rambler American's shiny black dash. 

Prevalence of inadequate rear-view mir- 
rors. Chrysler is an exception. 

High-level spokes in many GM offer. 
ings. which, nullify much of the value of 
th steering wheels. 

“*irchod moliing ca Carvair dash. 

Protruding buttons along bottom of 
Falcon’s instrument panel. 


fa 


HEADLIGHTS on Karmann Ghia models ($1,000 extra) are set 
1% in. higher. Air inlets and fly screen are larger. 
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STEERING WHEEL is dished to absorb impact 
ring and slanted footrest for passenger are also new. 


Volkswagen 
The 1960 VW still looks 
like a June bug. But, mostly 
inside and underneath, 
there are no less than 27 
subtle changes in the little 
German two-door that leads 
foreign cars in U. S. sales, 

Some of the changes are 
shown here. Among others: 

Fan belts are tougher, 
springs softer, defroster 
pipes bigger; generator out- 
put is up 20 watts to 180. 

A padded sun visor re- 
places the sheet of smoky 
transparent plastic. 

To reduce and shut out 
engine noise, the fan runs 
slower and there’s more in- 
sulation in the floor plus a 
kickboard under the rear 


seat. 

‘And soon, for about $70 
extra, you will be able to 
get an automatic clutch— 
no left pedal—that disen- 
gages when you move the 
shift lever. 


THUMB-BUTTON latches replace 
former pull-out door handles. 


Meet U.S. Challenge 


Renault 4 sports 
model now joins the popu- 
lar Dauphine, which is un- 
changed. New Caravelle has 
hotter, 40-hp. version of 
Dauphine engine. Three- 
speed gearbox is standard, 
four speeds or an automatic 
clutch is optional. 


English Ford New from 
stem to stern for 1960, the best-selling 
Anglia now looks rounded instead of 
boxy. A new front suspension uses inde- 
pendent coil springs with telescopic shock 
absorbers. Special asymmetric, semi- 
elliptical springs are used at the rear. 
With a modest displacement of 997 cc. 
(about 61 cu. in.) the redesigned four- 


SHORT-STROKE ENGINE, only 74% high, per- 
mits a low hoodline that cuts wind drag. The 
hood flips open toward the front of the car. 


SPORTY NEW CARAVELLE, a four-pa 
comes in coupe, soft- or hard-top convertible, Whi 
same as the Dauphine’s, overall length is 13 in, more, 


EE: 


i. 


model, 
Ibase is 


PLUSH INTERIORS match the Caravelle’s six body colors. The 
separate front seats recline; rear seat folds down. A heater- 
defroster and windshield washer are standard. 


cylinder engine develops 41 hp. It has 
overhead valves, a high (8.9:1) com- 
pression ratio, and combustion chambers 
machined for greater performance. A top 
speed of 70 m.p.h. is claimed. 

In the new four-speed synchromesh 
gearbox, only first gear is unsynchro- 
nized. A floor-mounted stick between the 
front seats does the shifting. 


SLEEK NEW ANGLIA has a recessed, inward- 
sloping rear window, comes in 12 single colors 
four two-tones. The body is unitized. 
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Opel The Olympia Rekord sedan 
and caravan (station wagon) models sold 
here by Buick dealers show only minor 
changes for 1960. A small boost in com- 
pression ratio, from 7.5:1 to 7.8:1, adds 
‘one hp. to engine output—now 57 hp. It 
also raises top speed to 78 mp.h. and 
gives the caravan more pulling power. 
‘The sedan now has larger tires: 5.90 by 
13 instead of 5.60 by 13. 


Simea New this year is Etoile 
(pronounced a-twal), an economy ver- 
sion of the best-selling Elysee model. It 
has the same styling and dimensions as 
the Elysee. The unitized, four-door body 
is powered by a 48-hp., four-cylinder, 
OHV engine of 78.7-cu.-in. displacement. 
There's a four-speed transmission, with a 
steering-column lever that allows three 
people to use the front seat. 


England's Car Makers Uncork Some Surprises 


THREE-WHEEL 
xets up to 6 
der motorcycle e 
wheels, The body 


£Y weighs only 785 pounds, 

in 14 seconds. Twin-cy! 
of 50 hp. drives the front 
made of fiberglass. 


COC ESI 


NEW ALUMINUM V-8 weighs no 
more than the six-cylinder en- 
gine it replaces on all Rolls- 
Royce and Bentley cars. Short- 
stroke, 380-cu.-in. power pl 
has twin carburetors, hydr 
tappets operating ‘overhead 
valves, and aluminum cylinder 
block ‘and heads. No horse- 

wer is given, but the largest 
limousine is geared for 


3" 


TWO COMPLETE IGNITION SYSTEMS spark the 
Aston Martin DB4 G.T. two-seater. Its six-cylin- 
der, twin-overhead-cam engine develops 331 hp. 
with three dual carbs. Top speed: 170 mph. 


Fiat A convertible two-seater with 
sports-car performance joins the popular 
(and unchanged) 600 model. The Cab- 
riolet 1500's four-cylinder, double-over- 
head-camshaft engine develops 90 hp. 
and is capable of 105 m.p.h. Second 
through fourth speeds are synchronized. 
The front end has swinging arms, coil 
springs, and stabilizer bar. Rear has leaf 
springs and stabilizer bar. 


CARBURETOR 
ie 


RADIATOR 


CONICAL RUBBER 
SUSPENSION BUMPER 


SHOCK, ABSORBER 


AND 
DIFFERENTIAL 
BOLTED TO 


DRIVE SHAFT 


Hillman New model of Minx 
sedan has restyled body, more power, an 
optional automatic transmission. Its wind- 
shield is 21 percent bigger, grille and rear 
body panels are new, front seat is lower. 
Engine output now stands at 56.5 hp. 


(last year’s was 52.5). Four-speed box 
has closer gear ratios for snappier pickup. 
Optional no-shift transmission controls 
magnetic couplings electrically. 


_— AR CLEANER, 


GEARSHIFT 
LEVER 


cLUTCH 
CONTROL ROD 


RACK-AND PINION. 
STEERING GEAR 


WISHBONE 


‘Rus 


ENGINE SITS CROSSWISE in the Morris Mini- 
Minor to keep the car short and increase leg 


The 34-hp., four-cylinder engine drives 
the front wheels through a bolted-on gearbox 


and differential. All three units are lubricated 
by the same oil. Front suspension is by inverted 
r cones coupled to upper wishbones 

through tapered thrust bars. 
125 
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VALIANT Newcomer to market, trig compact comes with four doors, two or three seats. 


New Shapes and Sizes for ‘60 


(TATION-WAGON fanciers never 
had it so good. This year they've got 
more new shapes, sizes, and models 

to choose from than ever before. Even 
some with new nameplates: Dart and 
Valiant. And Ford’s Falcon wagons will 
add still more variety when they appear 
in the spring. 

Four car makers have added that fa- 
vorite of den mothers and baseball teams, 
the three-seat wagon, The four are Buick, 
Olds, Rambler, and Rambler Ambassa- 
dor. That leaves just three without three- 
seaters, Just one of these, the Mercury, 
is in the big-car class. The others, Ram- 
bler American and Studebaker Lark, are 
compacts, 

The two Rambler three-seaters have a 
full-width rear door instead of the tradi- 
tional tailgate. It’s hinged at the left, 
swings completely open. 
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The trend away from two-door wagons 
continues. Ford offers just one; it had 
two in 1959. Mercury has dropped its 
two-door wagon. Plymouth has only one. 
Chevrolet completes the list of full-size- 
car makers still offering a two-door wag- 
on. Even in the compact field, only Lark 
and Rambler build two-door wagons. 
Wagon buyers evidently feel the added 
convenience of two extra doors makes 
them worth their $35 apiece. 

Wagons are no longer designed as after- 
thoughts. They get all the styling and 
engineering attention once reserved for 
standard cars, This was never truer than 
in the 1960 wagons. They’re built to be 
quieter, handsomer, more comfortable, 
and to give a better ride. That's why, if 
total car sales hit predicted levels, 1960 
could be the first year that wagon sales 
hit the one-million mark. 


PLYMOUTH All-new, it has unit body, a bit more cargo space. The fins look familiar. 


for these restyled wagons. DART New wagon offers economy six and V-8 engines. 
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PONTIAC AMERICAN 


BUICK 
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BUICK 
CHEVROLET 
CHRYSLER 
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Note: Wagons above are ail 4-door, G-passenger models, except for 2-door Ramblcr American; 
‘measurements are in inchas unless otherwise specified. 
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ENGINEERING: 


New Ideas 


Will Cure Some Old Headaches 


Hidden improvements should mean more miles without trouble 


and—hurray!—lower repair costs 


“e 


Gan 


INTED CIRCUITS for panel connecti 
neoln greatly reduce under-dash 


Ps 
L 


ig clutter. 


QUICK-DISCONNECT bulk- 
head connectors (left) on 
the new Mercury can't be 
plugged in wrong. 


as on Mercury and 


By Hubert Luckett 


IW HEADLIGHT SWITCH has a detachable fuse block 
behind it that can be snapped out for easy fuse replacement. 


LINCOLN’S NEW POWER PANEL serves 
as fuse box and distribution center for 
all electric ci Connections are 
identified and s color-coded. 


Electrical systems are better planned 


LECTRICAL systems in most 1960 
cars look, at last, as if they were 
planned instead of just happening. The 
improvised look, long a pet peeve of car 
owners and mechanics, is rapidly disap- 
pearing. 
Here’s what the new look in auto elec- 
trical systems will mean to you: 


© Greater reliability; less chance of 
electrically caused fires. 

© No more groping for hidden fuses if 
they blow. 

© Better sealing of the firewall against 
engine fumes, noise, and heat. 

© Speedier, and therefore cheaper, serv- 
icing of electrical troubles. 


CONTINUED 
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Examples of the trend are the improve- 
ments this year on Mercury and Lincoln. 
Their completely redesigned wiring sys- 
tems include: 

© Printed circuits that replace wires 
in the instrument cluster. 

© Keyed quick-disconnect connectors 


that can’t be plugged in wrong. Bulkhead 

sockets on the firewall eliminate the need 

for holes through to the passenger com- 
it. 


@ Inclusion of the wires for several op- 
tional accessories in the rd wiring 


harness, eliminating the usual tangle of 


A SINGLE MUFFLER serves for both single- and 
dual-exhaust systems on the new Buicks. Blend- 


Mufflers will last longer 


eeaues systems on most 1960 cars 
are likely to give you less trouble 
than in previous years. Not because of 
any great engineering advances, but be- 
cause manufacturers are spending more 
money on these troublesome parts, and 
showing more concern about their design 
and layout. (For other muffler news, see 
“Detroit Report,” p. 62.) 

Features formerly found only in the 
more expensive cars are now standard on 
most cars in the lower price brackets. 


ES 2 0 | 


ing of the exhausts from the two cylinder banks 
is said to give more effective silencing. 


Generally this means much wider use of: 

@ Laminated exhaust pipes. 

@ Asbestos-wrapped mufflers. 

© Corrosion-resistant coatings. 

Better noise-deadening is the main 
function of the first two, although the 
asbestos wrap does help prevent corrosion 
by speeding muffler warm-up. Aluminum- 
coated steel has proved to be the most 
effective way to combat corrosion at a 
reasonable price. All but a few models 
have completely aluminized mufflers. 


Brake options are a tipoff to the future 


'HERE are two significant items of 
brake news in 1960. One is a little- 
noticed heavy-duty option offered by 
Pontiac; the other, the new optional 
brakes on the Corvette. Brake engineers 
are eyeing both developments with in- 
terest—not because a lot of them will be 
sold, but because they point the way to 
the most likely direction of future brake 
developments for production cars. 
Pontiac is the first to offer the much- 
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discussed integral aluminum wheel and 
finned brake drum. The new Corvette 
option uses sintered-iron brake linings 
and has a fan built inside the brake drum. 

Most passenger-car brake specialists 
prefer drum brakes over disks for several 
reasons. Yet every manufacturer has had 
an active program for developing a satis- 
factory disk brake. The main reason for 
this has been the high-temperature brake- 
fade problem with current drum brakes 


wires accompanying dealer-installed op- 
tions. 

© A central power panel on the Lin- 
coln that serves as fuse box and distribu- 
tion center for all electric circuits. 

‘Some other makes, already using one 
or more of these features, have added fur- 


DOUBLE-WALL exhaust 
pipes deaden noise bet- 
ter. More cars are using 
them this year. 


CYLINDRICAL SHAPE ©} 


Some also have aluminized tailpipes. 
Other improvements on specific makes: 
Ford has switched to a cylindrical- 
shaped muffler located far to the rear. 
The tailpipe, only a short stub, is part 
of the muffler itself. Engineers claim that 
the cylinder is inherently more resistant 
to corrosion problems than other shapes. 
New location gives cooler floorboards and 
eliminates the rust-prone tailpipe. 
Mercury will not offer dual exhausts 
this year and is using separate resonators 
only on convertibles. The “cold” side of 
dual systems and the separate resonator 


under abnormally heavy use. If this prob- 
lem is licked, there would be little reason 
for taking on the separate and thorny 
problems of disk brakes on passenger cars. 

There are two ways to beat the heat 
problem: Get rid of the heat faster or use 
brake linings that are effective at higher 
temperatures. 

‘The Pontiac option disposes of heat 
faster because of the enormously in- 
creased radiating area of the integral 
wheel and drum, plus the higher heat 
conductivity of aluminum. The sintered- 


ther refinements this year. Ignition wir- 
ing has been changed. On most cars, the 
separate coil resistor is gone. The’ pri- 
mary lead to the coil is a resistance wire 
that serves the same purpose. Resistance- 
core spark-plug wires are now standard 
on most cars. 


FORD'S NEW MUFFLER—plus a new drainage 


system and complete aluminizing—gives it a longer life expectancy. 


cans corrode faster than a single muffler. 

Chrysler-made cars have new flange- 
type, ball-joint connectors. Exhaust pipes 
are routed through the floor tunnel for 
better protection. Tailpipes as well as 
mufflers are fully aluminum-coated. 

Buick has a unique single muffler for 
both single- and dual-exhaust systems. 
The muffler is mounted crosswise to the 
chassis behind the rear axle. The muffler 
used on dual systems has two inlets and 
two outlets; that on the single system has 
only one of each. The scheme eliminates 
the cold-side corrosion problem. 


CHRYSLER'S new three-platform brake design 


gives more positive brake-shoe guidance. 
CONTINUED 


iron linings in the Corvette option are 
effective at much higher temperatures 
than conventional organic linings. The 
strategically located fan increases the flow 
of cooling air where it will do the most 
good. 
Here are other brake improvements on 
production cars by make: 

© Buick. Vent openings have been 
added to the wheels and wheel covers for 


better cooling. New power brakes give 
smoother stops even with sudden, hard 
braking. 

© Cadillac. Rear drums are finned and 
extended for better cooling. Brakes are 
self-adjusting. 

© Chrysler cars. New, three-platform 
design gives more accurate alignment of 
each shoe, assuring that the shoe meets 
the drum more uniformly over the total 


Bright ideas, clever gimmicks, new conveniences 


RADIOINTERFERENCE S\PPRESSOR 


“Ee 


Oo 


PARKING-BRAKE_ ASSEMBLY 


TO CRUISE 
CONTROL HARNESS: 


‘VACUUM-OPERATED SWITCH 
(CRUISE CONTROL CARS ONLY) 


“STEERING = 
cowwe OM 
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Chrysler's new alternator, standard equip- 
ment on the Valiant, marks a giant step for- 
ward in auto electrical systems. An alternator 
generates AC rather than DC. It is inherently 
asimpler, more durable, lighter machine than 

conventional DC generator of similar ca- 
pacity. Best of all, it has the happy ability to 
pump lots of juice (about 10 amps) even when 
the engine is idling. By reducing battery 
drain in slow tr: driving, it ends a major 
cause of early battery failure. 

Tiny, highly efficient silicon rectifiers make 
possible this new power source for passenger 
cars. They convert the AC produced by the 
Riou to the DC required to charge the 

ery. 


x 


Polyurethane-foam air filters are used in 
several 1960 cars. Millions of ding oil- 
lined passages ambush dirt before it can 
reach the engine. The oil-wetted foam filter 
elements improve engine durability by doing 
a better job of trapping abrasives than wire 
mesh or pleated paper filters, according to 


engineers. 
ther pluses: 
than conventir 


ts. 
ple: _Re- 


Cadillac's emergency brake release won't 
let you drive your car away parking 
brake on. A vacuum-operated device “remem- 
bers” for you, and releases the brake auto- 
matically when the engine is started and the 
transmission lever is moved to any Drive 
posit 


phragm underneath the instrument 


by e1 

tum, A link from the diaphragm unloads the 
parking-brake pedal and a spring returns it 
to the rel position. The new brake is 
foot-operated and also has a hand release. 


contact area. Better guidance of the shoe 
is claimed to eliminate braking noise and 
allow closer adjustment to give more re- 
serve pedal. The Imperial has redesigned 
wheel slots for better cooling. 

© Chevrolet. Larger front-wheel cylin- 
ders increase braking effort on the front 
wheels to 58 percent of the total. Weather 
shields, added as a running change in 
"59, are continued. 


© Ford. Drum widths on passenger 
cars are increased to 214 inches on both 
front and rear, adding 25 percent in lin- 
ing area. Front shoes on wagons are 
upped to three inches in width. New 
front drums are ribbed for better cooling. 
© Mercury, Lincoln. Brake-lining life 
is said to be increased 60 percent by 
thicker linings on secondary shoes. Self- 
[Continued on page 212] 


are plentiful in the 1960 cars 


juick's instrument panel has you reading 
dials in a mirror. The actual panel lies flat, 
facing the car roof. An adjustable mirror is 
mounted above it. Figures on the instruments 
are printed in reverse so that they read right 
when you see their reflection in the mirror. 
A knurled knob at each side of the panel lets 
Bes u tilt the mirror to the best seeing position. 
‘here is no compromise in easy visibility for 
short or tall drivers. 
it with mirrors also solves the prob- 
lems of glare on the instrument faces and 
reflections of the instrument panel in the 
windshield. Gossip is that other manufac- 
turers are coming out next year with their 
own versions of this idea. 


Chrysler’s automatic swivel seats take 
entry ease one step further than the swivel 
front seats pioneered by Chrysler last year. 
‘They're rigged to swing in and out automat- 
ically: out when the front door is opened, 
back to their normal position when the door 
is closed. 

‘They work like this: 

One end of an actuating cable is attached 
to the door, the other end to a pivot plate 
under the seat. A second cable releases the 
sont latch when the door is about half open. 

spring helps swivel the seat out when the 
fad is released. When the door is closed, a 
heavier spring pulls the seat back until it 
latches in the straight-ahead position. 


Thunderbird sun roof offers the fun of 
fresh-air motoring along with the convenience 
of a hardtop. A & roof panel—or “sun 
roof” as it's called in Europe—is an extra. 
cost option on the 1960 Thunderbird. The 
roofs have long been popular in Europe, but 
the Bird is the first production car in’ this 


country to offer the feature. 


makes an opening 19 by 34 inches. The 

can be locked anywhere in its travel. Fully 
closed, it latches firmly in place. Gaskets seal 
out drafts and rain. Channels and drain tubes 
take care of any seepage. 


wtton \y \ 
AT-OPENING 
PIVOT BRACKET BSI 

| SPRING, 


gt SPRING \ToRSEN 


Let me at it 


friend. I can drive anything 
on wheels. 


here ARE the wheels? 


% 


All right, wind 'er up. But I can tell you 
right now, it'll never get off the ground. 


According to Newton's third law, it is sci- 
entifically imposs—hey, I’m going UP! 
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What It’s Like 


The air sled, a vehicle without wheels, 
may be the car of the future. To give 
you an idea of how it feels to maneuver 
one of these strange craft, a PS motor- 
cycle-and-scooter enthusiast climbed 
aboard an experimental model for a spin. 


By Erik H. Arctander 


ground-effect machine you steer by 
leaning. It started out the other way 
around, but she got the jump on me. 

We first saw her sitting demurely on 
the hangar floor at Princeton University’s 
Forrestal Research Center. “She's cute,” 
enthused PS photographer Bill Morris, 
who has seen most of the species. Indeed 
she was. And more than a little mys- 
terious. 

Tom Sweeney of the aero engineering 
department explained how the scooter 
works, “In the tunnel at the front is a 
propeller, driven by a five-horsepower 
gasoline engine. This sucks air in and 
forces it down against the ground through 
a narrow slot around the scooter’s base. 
‘The machine floats on a circular cushion 
of air, a kind of air bearing.” 

Would Mr. Sweeney fly the thing so I 
could see how it was done? Sure thing. 
With long-legged ease he straddled the 


I WAS tested by the air scooter, a 


Having wonderful time, wish you were 
here—instead of me. I' miss my cycle. 


to Drive 


PS editor Arctander 

lifts the air sled 

(with a little help) 
just before 

unnerving ride. 

“Guiding this beast 

is like steering 

wet Jell-O around 

a plate,” he reported 

afterward. 


bicycle seat and flipped a toggle switch. 
A helper yanked on the rewind starter 
handle, and an unholy roar filled the 
hangar. It was the raucous, unmuffled 
din of a chain saw. In fact, weeks earlier 
this engine had been part of a chain saw. 

Sweeney turned the left twist grip. 
The roar got louder, its pitch higher. 
Abruptly the scooter rose on its tiptoes 
and sashayed lazily around the floor. 
Like an ungainly vacuum cleaner it 
droned a few yards one way, swiveled 


slowly around, and headed off in another 
direction. I watched Sweeney closely to 
see how he did it. He sat motionless. Yet 
I knew he must be shifting his weight 
enough to control the scooter’s flight. 
“You try it,” Sweeney said, setting 


Aha, got the hang of it now. She's nose- 
heavy. Gotta lean back. OOPS—too much. 


her down with casual precision. We car- 
ried the machine outside the hangar 
where there was more space. “Of course 
the wind may give you a little problem,” 
Sweeney observed as I climbed aboard. 

I opened the twist-grip throttle and 
the engine roared. I felt the tail rise— 
but the front edge stayed aground. I felt 
like a Sunday skipper who tries to go 
cruising without casting off. 

“Sit farther back, Engine makes her 
nose-heavy,” Sweeney yelled. I slid way 
back on the seat until my tail hung over 
the edge. I had to bend forward to hold 
onto the low handlebars. It was uncom- 
fortable, but the scooter rose evenly. I 
was airborne, a few inches off the ground. 


[Continued on page 213) 


A perfect landing. It was kinda fun at 
that. Wonder if I set any altitude records. 
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WHAT'S NEW in Car Accessories 


se 
Family-Size Tent Fits Over Wagon’s Gate 
A tent that will sleep four adults goes seals the car opening against weather, 


on the tailgate of your station wagon to has a sun-shade canopy, a storm flap, two 
make the body part of the enclosure. It screened windows, and a sewn-in ground 


CONCEALED SIGNAL stays out of adaptation of the revolving beacon on 
sight on prowling unmarked police car, the roof of some police cars. It serves, 
rises to view when a violator is caught. says the manufacturer, like the badge in- 

‘The red beacon is housed in the left side the coat of a plainclothes detective 
front fender of the car and hidden by a —ready for display when credentials are 
hinged lid you’d never notice. It rises, needed. For sale only to authorized 
lights up, and revolves at the press of a agencies. Ghost Beacon Corp., 3801 NW 
button on the dash. It’s an undercover 36th Ave., Miami 
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cloth that keeps out insects. The tent 
has no center pole; you can put it up in 
minutes. It is made of water-repellent, 
mildew-proof drill, weighs 30 pounds, and 
fits in a 38-inch carrying case. Cost, 
$129, Pop-Tent Corp., Clinton, Mich. 


TUBULAR GRILLE of stainless steel 
will give your late-model Chevrolet or 
Ford a more massive, wide-front look. 
Mounting brackets and bolts are already 
assembled and wwedy to install. 


1807 W. 65th St. Los pat 


BEAM CHANGER mounted on your 
dashboard automatically dims your lights 
even in overtaking another car. The 
electronic scanner picks up headlights 
1,200 feet away, tail lights at 100 to 200 
feet. It operates on a 12-volt car battery. 
Electronics Corp. of America, 1 Me- 
morial Drive, Cambridge, Mass. 


CURRENT INDICATOR when 
placed on the generator cable or any 
direct-current wire will give you a read- 
ing on the amperes passing through. No 
connection is needed. For generators and 
general use, zero to 75 amp., $2.69; start- 
ers, to 400 amp., $2.39. Sears, Roebuck & 
Co., 925 S. Homan Ave., Chicago. 


TERMINAL LIFTER has a wrench 
at one end for loosening the hex nut, a 
lever at the other for prying the terminal 
off the battery post. You insert one prong 
under the clamp, hold the other on top 
of the post, and press up on alternate 
sides. 98 cents. Sears, Roebuck & Co., 
925 S. Homan Ave., Chicago. 
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WINDOW MOTOR raises and low- 
ers a window from a switch on the dash. 
It replaces the handle on the window 
crankshaft, works only on 12 volts. Each, 
$17.85; pair, $32.95. Sears, Roebuck & 
Co., 925 S. Homan Ave., Chicago. 


PICKUP COACH mounts on the bed 
of a light truck. It comes in three models, 
fits any make. Installation time, says the 
manufacturer, is 15 minutes. The alumi- 
num-covered body is finished inside with 
birch, has a galley with a self-contained 
water system and icebox. It will sleep 
three. Coons Custom Coach Mfg. Co., 
Oswego, Kan. 


LUG WRENCH has one 
spring-loaded cross shaft. 
Its cup holds the lugs as 
you take them off to change 
a tire, automatically feeds 
them into position as they 
go back on. Price, $2.29. 
Sears, Roebuck & Co., 925 
S. Homan Ave., Chicago. 
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PLASTIC WRINGER 
attaches to the car window 
with suction cups so you 
can squeeze out the chamois 
as you wash. It can also be 
fixed to a trailer panel for 
camp laundering. Motor 
Rim & Wheel Service, 2860 
E. Pico Blvd., Los Angeles. 


COIL BOOSTERS re- 
store resiliency of springs. 
You press together the ends 
of the steel clips with pliers, 
slip them between the coils, 
and release. Package of 10 
is $4.95. Perfection Auto- 
motive Products Corp., 925 
W. Elizabeth, Detroit. 


SHIFT CONVERSION fits on the 
transmission and gives you a stick on the 
floor. Kit contains side-shifting arms, 
linkage, and rubber boot to cap a two- 
inch hole cut in the floorboard for the 
spring-loaded stick. Racing model, $49.95 
up. Without spring-loaded stick, $28.95. 
Ansen Automotive Engineering, 6317 S. 
Normandie Ave., Los Angeles. 


VALVE SILENCER 


SWIVEL CUSHION is attached to 
a base plate that fits snugly over the 
driver's seat without raising its height 
materially. It swings to an angle of 60 
degrees, lets you get out of a low-roof 
car with fewer acrobatics. The seat comes 
in five colors, can be switched from car to 
car. Milner Metal Forming Co., 3325 
Regent Road, Cleveland. 


~~ 


reduces tappet noise 


overhead valves. A pad 
that’s put under the valve 
cover after a soaking in oil, 
it also lubricates the valves. 
Price $1.69 up; for V-8s, 
$3.19 a pair. Earle Estes 
Mfg. Co., Union City, Ga. 


TRUNK BELT holds a 
lid down when you over- 
load or carry bulky pieces. 
Made of heavy-duty web- 
bing, it has an adjustable 
buckle, a bumper plate, and 
a hook for one of the holes 
inside the lid. $1. Tennglad 
Corp., 200 Fifth Ave., NYC. 


BATTERY WARMER 
maintains 60-degree tem- 
perature, assures fast starts 
in winter. You put the 
‘Thermo-Start electric plate 
under the battery and plug 
in an AC or DC outlet. 
$9.95. Visionator, Inc., 120 
N. Peoria St., Chicago. 
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TACHOMETER: 


You Can Assemble One Yourself 


Completely self-cont: 

‘OU can get more fun—and more 

Y practical use—from a tachometer 

than from almost any instrument 

you can add to your car. The hitch has 
‘always been cost. 

Now the price barrier has been lowered 
considerably. For $14.95 and an hour or 
so of your spare time, you can build a 
handsome-looking rev counter with a dial 
already calibrated in r.p.m. and with a 
modern, back-illuminated face. If you are 
willing to do without the light, the tab 
is only $12.95. It’s called the Pow-R- 


ed, this compact unit mounts readily on the steering column or dash. 


Tach. The complete kit to make this 
transistor tach is sold, mail order, by 
Almquist Engineering Company, Inc., 
Milford, Pa. 

What's it good for? The speed at 
which the crankshaft in your car’s engine 
is the most important thing in de- 
ing its performance. There is a 
speed at which it achieves the maximum 
efficiency, another that gives maximum 
horsepower, and still another at which 
you get maximum torque. Obviously you 
can do a more intelligent job of driving 


ONLY A FEW PARTS are 
needed to build this 
tachometer. Construc- 
tion is simplified if you 
first make a subassembly 
of small parts. Condens- 
ets, resistors, diodes, and 
transistor are mounted 
on circuit board by 
threading leads through 
predrilled holes. 
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your car if you have an instrument that 
gives you a continuous report on how 
fast your engine is turning over. 

You will also find the tach a valuable 
tool for tuning or trouble-shooting your 
engine. Most service manuals now specify 
r.p.m. at which various tuning operations 
should be performed. You can quickly 
spot a weak cylinder by observing the 
relative drop in r.p.m. as you short the 
plug on each cylinder in turn. The one 
that causes the smallest drop in revs 
when it is shorted is the offender. The 
tach makes the difference; the change in 
speed might be too slight to notice by 


SOLDER ALL CONNECTIONS on the circuit-board 
subassembly before mounting it (see photos on 
following page). Mount it in the main assembly 
by soldering two wires to the meter terminals, 
two to the potentiometer, and one to the pilot- 
lamp lug as shown here. Blue wire goes to the 
distributor primary, red wire to coil side of 
the ignition switch, and black to ground. 


9 TOOT 
SIDE OF 


2900 OHMS WIRE 
St 


26,000-OHM POTENTIOMETER 


just listening. You can also adjust your 
carburetor more accurately: Set the idle- 
mixture screw for maximum r.p.m. for a 
given idle-speed adjustment. You'll find 
dozens of other under-the-hood uses, too. 

An advantage of this type of tachom- 
eter is that it doesn’t need to be perma- 
nently installed. You can mount it for 
driving use, remove it quickly for con- 
venient use in servicing. 

How it works. Of the two types of ta- 
chometers, mechanical and electrical, the 
electrical is more popular, being cheaper 
and easier to install. The Pow-R-Tach 
is a transistorized electric type. It meas- 


conrinves Il 


UIT-BOARD SUBASSEMBLY above has con- 
Seon pulled aside to show connections. Be 


ures r.p.m. by counting the pulses that 
occur in an ignition system when the 
breaker points open. Since there is a 
pulse every time a cylinder fires, there 
is a direct relation between the number of 
pulses per minute and the r.p.m. of the 
engine. The transistor circuit integrates 
(adds up) the number of pulses occurring 
at a particular moment and reports the 
result as a DC voltage that is propor- 
tional to the pulse rate. A DC meter con- 
nected to the output indicates this voltage. 
But instead of showing volts, it is cal- 
ibrated to read directly in r.p.m. 
Installation, The simplest and often 
the most convenient way to mount the in- 
strument is to clamp it to the steering 
column. A couple of gear-type hose 
clamps riveted together make a neat, ef- 
fective mounting bracket. This can be 
easily removed for use under the hood. 
If you have room on the dash, a cutout 


Tus volt-ammeter kit makes a pair of 
instruments for a car having only a gen- 
erator warning light. It tells you exactly 


how well your electrical system is worl 
ing. An attractive addition to your 
strument panel, it can be readily removed 
for trouble-shooting under the hood. 
The voltmeter is a suppressed-zero 
type, spreading out the voltage readings 
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careful not to overheat the diode and transistor 
when soldering. Too much heat can ruin them. 


template and mounting studs are sup- 
plied with the kit, 

Calibration. You adjust the tachom- 
eter for accurate reading by turning the 
potentiometer shaft extending from the 
rear of the cover. The simplest way to get 
this initial adjustment right is to persuade 
a friendly mechanic to let you compare 
readings with his service instrument. 

You can also do it yourself with a neon- 
light tester. With the engine idling, hold 
the tester on a spark plug and count the 
number of times it flashes in a minute. 
With a stop watch and a little practice 
you'll find you can do this with surpris- 
ing accuracy. Since a particular plug 
fires once every other revolution in a 
four-cycle engine, you simply double the 
number of light flashes and set your tach 
to read accordingly. You need set it to 
read correctly at only one speed for all 
speed indications to be correct. 


EASY TO INSTALL on any car using 
a 12-volt electrical system, this kit 
includes all the wires, connectors, 
mounting hardware, and instruc- 
tions that you will need. 


in a range useful for indicating battery 
condition. The scale reads from nine to 
15 volts. Instructions tell you how to 
gauge battery condition by the voltage 
readings you get under various condi- 
tions. The zero-center ammeter indicates 
charge or discharge up to 30 amperes. 
The kit is available for $10.75 by mail 
order from Allied Radio, Chicago 80. 


Know These Antique Autos? 


Here’s how these old-timers looked from dust. Maybe you can spot Ford and Chevy 
the rear when a scorcher whizzed by with but how about Franklin or Overland? 
raucous honk of klaxon amid a swirl of Front views and answers on next page. 


conrinuen 3 


Answers to 


.... And here’s how they looked from 
the front. These were popular makes in 
the good old days when motoring was 


Antique Auto Quiz an adventure. Good old days? Well, at 
least you could climb in and out with- 
out knocking your hat off. 


on Preceding Page 


7. 1910 Ford 
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3. 1931 Studebaker 


8. 1918 Chevrolet 9. 1913 Hudson 


SAM 
Sounds Off 


=, SMALL BUT POWERFUL. The right 
section of the SAM assembly con- 

tains the air inlet; the left modu- 

3 im lates air flow in process parallel- 


Dropped from a plane cur 1 human voice production. 
s frst 
60,000 feet up... rial 


The tal section drops 
SANS, off and two lower 

\\ Ss parts fall free. 
S s 


thunderous voice blasts at you from the sky: 
“A tornado is moving in your direction. Take 
cover immediately.” 
You look up in amazement to see a parachute 
dropping lazily. As it gets lower, you make out a 
strange object hanging from the chute lines. Out of 


. 

it comes the warning voice—the loudest you've | 
ever heard. 

Science fiction? Not at all. The voice is a loud- | 
speaker named SAM—for Stanford Airstream Modu- hi 
lator, a development of Stanford Research Institute. | 

How it works, SAM differs from telephones and 

, 


ordinary loudspeakers that produce sound by elec- 
trical impulses that vibrate a diaphragm. Rather, 
SAM is akin to the human voice—it modulates a 
stream of controlled air. Its voice box is a quick- 
acting valve that alters the flow of air according to 
the wave form to be produced. 

SAM’s potential is great. Most dramatic applica- “ 
tion so far has been para- ‘At 4,000 feet SAM's 
chuting SAM, a modification __S#204 cule Opens, 
developed by Cook Research se Sa ene, 

: ni for five minutes. 
Laboratories. SAM-in-the- 
sky can be heard over a mile 
and a half away. It could be 
used as a propaganda weapon 
in wartime or to direct troops. 
It could alert citizens or 
guide rescue work in an 
emergency any time. 

SAM might also be a smog 
preventive. Attached to an 
afterburner in a car, the in- 
tense sound could speed up 
chemical reactions to break 
up exhaust hydrocarbons. 

Or SAM could wind up in 
CHECKING: “How does church—replacing the larger 
SAM sound?” an engi- organ pipes. One S 


neer radios a researcher speaker with its 10-watfam- 


hoto, SAM has been Plifier could hand 
Rooked up to a siren. low tones—M pk 


Ye are mowing the back lawn. Suddenly a 


cS 
. 


1, Three-by-16-foot log is hollowed with adzes. 


BOYS BUILD CANOE AS 
ANCESTORS DID 


| i 


BIG PAVER FOR FAST JOB.A 
half-mile of highway, 24 feet wide and 
nine inches thick, can be laid in a single 
day by this paver, the world’s largest. It 
pours 40 percent more concrete than the 
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2. The hull is trimmed and smoothed outside. 


Using tools and methods resembling 
those of 1,000 years ago, a group of North- 
ern Ireland schoolboys built a dugout 


ioc eda 
previous fastest. There’s a three-com- 
partment drum for mixing instead of the 
usual two, and electric controls make it 
simpler to operate. It's called the Tri- 
batch by Koehring Co., Milwaukee. 


DUAL TRUCK. A 
new experimental 
Army truck (left) has 
seats for five passen- 
ers. With the seats 
folded flat it can carry 
1,500 pounds of cargo. 
The vehicle is similar 
to both the Jeep and 
the Mechanical Mule. 
It travels 60 m. a 
has good suspension 
that makes riding easy 
on rough ground. 


3, It paddles as easily as a store-bought canoe. 


canoe from scratch. It took them three 
weeks. The project was part of a study 
of the island’s ancient arts and crafts. 


FOR DRY SIDEWALKS. Consid- 
eration for the poor pedestrian is being 
shown by New York City’s Sanitation 
Department. Its new trucks spray water 
straight down instead of over the curb. 


FAST FREIGHT. 
A new Boeing 735 car- 
go liner at right, de- 
veloped from the 707 
jet, is being built to 
haul 100,000-pound 
payloads at 600 m.p.h. 
for three cents a 
mile. It will be pow- 
ered by new turbofan 
jets, have a hinged 
tail to speed loading. 
The 735 goes into pro- 
duction next year. 


PS PICTURE NEWS 


FLYING BOXCAR. The elevator 
above lifts 40-ton freight cars for loading 
and unloading on upper floors of a Vienna 
warehouse. Its electric hoist raises a sec- 
tion of track with the car. 


New Idea: 


Tunnel Tow Cuts Fumes. This recently 
patented conveyor would simplify tunnel- 
ventilating problems by eliminating the 
exhaust gases that often reduce visibility 


Wrench Stores and Feeds Nuts. With 
extra nuts racked on this flexible wrench- 
handle rod, you could just flip them, in 
turn, onto studs or bolts. Besides speed- 
ing assembly jobs, the quick feed would 
simplify repairs by storing nuts in their 
order of removal and replacement. 
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from the Inventors 


and make air unpleasant or dangerous. 
Trolleys rising from slots in the floor 
would pull cars through under electric— 
rather than individual-engine—power. 


Cigarette Pack Clips Filters. You could 
offer guests their choice of plain or fil- 
tered cigarettes from this pack. When 
cigarettes were withdrawn from one end, 
a notched insert would engage crimped- 

tips, so the filters would slide off. But 


Claw Guard Protects Wood. To pull 
nails without marring a surface, you'd 
slip this rubber-cushioned plate over the 
head of your hammer. A metal loop at 
the claw end, and spring clips at the other, 
would permit quick attachment yet keep 
the guard from sliding under pressure. 


Mirror Looks Three Ways. Angled mir- 
rors, says this inventor, would widen your 
rear view without distorting it the way a 
long, curved glass does, or confusing you 


Phone Index Times Calls. If needlessly 
long calls are boosting your phone bill, 
this combination timer and directory 
might save you money. You'd set its 
pointer when you made a call. The move- 
ment would show elapsed time and signal 
when the time set was up. 


with duplicate or overlapping images. 
Fixed to a frame, all three mirror sections 
would come into proper adjustment when 
any one of them was focused. 


CONTINUED 14g 


More Inventors’ Ideas 


Tire Chains Fit Grooves. You could ad- 
just these winter tires in a jiffy for any 
road condition. With the chains 

in cross grooves, they’d travel quietly on 
clear pavements, Pried out (with a spe- 
cial tool) they'd overlie the tread, give 
needed traction on ice or snow. 


Cover Knob Stirs the Stew. Twisting 
the knob of this pot lid would stir foods 
without uncovering them, thus keeping 
boiling liquids—or vigorously popping 
corn—from spattering or overflowing the 
pot. The knob would turn a_socketed 
shaft on the underside of the lid. Bent- 
wire stirrers could be inserted when 
needed, easily slipped out for cleaning. 
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Saw Case Sets Up as Table. Folded into 
its case, this saw could travel to any job 
where electricity was available. Opened, 
the case would double as a saw table 
(with tilt and depth adjustments, miter- 
gauge grooves, and other features) and 
as a stand for grinding or sanding disks. 


The Jollowing patents have been issued on these inventions? 
1 


—~ 


1, Original is put in place. 


MACHINE COPIES 
ON ANY PAPER 


Here’s a copying machine that does 
not need treated paper to print on. It 
uses any good grade of ordinary paper; 
duplicates ink, crayon, or printed 
matter; is sensitive to any color. 

Reproduction is by electrostatic 
printing—a fast, dry method of trans- 
erring an image by spraying a powder 
on a page charged with static electric- 
ity. Printing of copies is controlled by 
cane The machine, made by 

faloid Xerox, Inc., Rochester, N. Y., 
is distributed on a lease basis. 


BRIDGE BEAUTY. 
beautiful steel bridge opened in 1958 was 


The most 


the 8 614 foot Mackinae Bridge in Mi 
gan ( Oct. ’56). It won the competi- 
tion eaee annually by the American 
Institute of Steel Construction. 


2. Number of copies dialed. 


PS PICTURE NEWS 


7 


3. Finished work comes out. 


PUSHBUTTONS 


> RECEWING 
TRAY 


FUSER 


CHARGING 
“GRID 


XERDGRAPHIC 
DRUM 


ELecTROsTAniC 
TRANSFER 


COPTER DRONE. The helico] 
ter in the drawing above flies by radio, 
and is controlled by the destroyer that 
launched it. It carries a homing torpedo 
for destruction of submarines. The Gyro- 
dyne Co. is building it for the Navy. 
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nail Fans Buna an O- 2 OTL 


ZI NNOYED because a_diesel-type 
* A streamliner hauled visitors over a 
sight-seeing railroad at the Port- 
land, Ore., z00, a group of local rail fans 
built a 32-foot'long live steamer for the 
line. Named the Oregon, she’s a half-size 
reproduction of a famous western dia- 
mond stacker of the ’70s, the Virginia and 
‘Truckee Railroad’s Reno. 

It took nine months for the amateur 
nut splitters to assemble the eight-wheel- 
er from scratch. But they agree that it 
was worth the effort. Ignoring the 
streamliner, as many as 4,500 persons a 
day now swarm aboard’ the Oregon's 
five cars, What's more, her whistle can be 


‘SETTING UP MAIN-ROD WEDGES was a job left 

to the skilled hands of E. S, Edwards, a re- 
tired Southern Pacific engineer. Patterns and 
castings were donated by local foundries. 


iN 
2 ROWER Is LAGGED with blocks of magnesia 

insulation, Adjusting the straps are retired 
lumberman W. H. Pancost, Burton, and oil- 
company representative A. A. Barnet. 


OREGON'S FLAMBOYANT PILOT is bolted to 

the frame by Wicke and Burton. Made of 
eastern oak and painted a bright vermilion, it’s 
the handiwork of a Pacific Telephone Co, 
plant staff assistant, Chet Wheeler. 
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USING A DRILL, Wheeler bores holes for the 

hand-rail brackets. Open smokebox door 
shows the arrangement of the fire tubes and ex- 
haust nozzle from the cylinders. The boiler has 
an operating pressure of 175 pounds. 


Locomotive 


LT OREGON made her first pub- 
lic appearance at the Oregon Centennial Ex- 
position, displaying white flags that mean, 


a] 


HAND BRAKE IS RIGGED on the tender b: 

John Labbe, an ex-logger and author of rail- 
road books. Unlike her prototype, the 1872 Reno, 
the Oregon has modern air-brake equipment pre- 
sented by the local street-car company. 


1¢ diamond stacker, she’s now oper- 
the Portland Zoo Railway, a nonprofit 
gauge system winding among the scenic 


NEARING COMPLETION, : 
splendent in black and red livery, with touches 
of green trim and plenty of brasswork. S 


the Oregon is 


of Crater Lake and Mount Hood, 
her headlight, were painted by artist Ron Wicke. 
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WITH STEAM AT THE POP-OFF POINT, former 

throttle-jerker Edwards adjusts the whistle. 
Scrounged from a retired logging engine and 
silent for 20 years, this steam whistle can burst 
into an exuberant “w-a- 0-0-0!" 


OFF TO THE EXPOSITION on a pated trail 
buil d 


Oregon cost $19,000 to val 
$50,000. The cordwood in her tender fi is only 


10 


heard over a wide area of Portland—a 
raucous reminder that steam railroading 
is very much alive. 

The Portland zoo trains aren't toys. 
Both streamliner and steamer carry 
adults as well as children, operating in 


154 Poputar SCIENCE JANUARY 1960 


st, the lateh, 


aay 
date the narrow-gauger on standard track. 


MOMENT OF TRIUMPH: With George Burton 
the Oregon backs out of the 
her own steam for the first 


thouse unde 
has been laid to accommo- 


A third rs 


for effect—under it is a 150-gallon tank for the 
diesel oil she burns as fuel. She uses about 15 
gallons an hour, hauling five cars. 


conformity with railroad traffic rules, 
regulations, and traditions. The Oregon 
weighs about eight tons. She’s five feet 
wide and nine feet to the top of her dia- 
mond stack, and she gleams in vermilion, 
green, and polished brass.—Ellis Lucia. 


HOW TO MAKE 


A Deep-Water & 
Thing -Finder 


By Joseph Whitehill 


VERY summer people lose thou- 
sands of dol 


worth of equip. 

ment overboat fishing gear, port- 

able iceboxes, outboard motors. All could 

be r and reconditioned if found 
promptly 

Using this underwater finder with its 

antenna-actuated mi 


phone, you can oy 


These simple parts make up the finder 


¥ 


SSS —" 


FINDER PARTS ready for assembly. Any carbon- 
button mike (center) can be used as long as 


locate sunken equipment without getting 
your feet wet. It once probed an acre of 
bottom in three hours to locate a small 
cruiser sunk in 78 feet of water. 

The finder makes use of the fact that a 
slender metal rod fixed rigidly at one end 
will vibrate if touched at the other. The 


. LIST OF MATERIALS 
t 2 144” galvanized or brass pipe caps 
a 2 Male compression fitting, ¥" tub- > 


ing to %" pipe, for the wire gland + 


Cold-rolled steel or brass rod, 
1%” dia. and 1%” long for cone 


Brass rod, %” dia. for lock screw 


Brazing rod, ¥%” dia. by 36” long 
for antennas 


1 Type T-1 Western Electric ca 
bon-button microphone 


Rubber-covered wire, %4" O.D. 
1 Low-impedance headphone set 


1 tube Gasket compound (Permatex) 
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its dimensions are close to Western Electric's 
type T-1, which is 1 13/16” in diameter. 


tone of the vibration varies greatly ac- 
cording to the hardness of the material 
touched, just as a bell produces different 
tones when struck with a hammer and 
a piece of wood, Four metal rods (anten- 
nas) are mounted on a waterproof case 
housing a microphone that receives and 


Pipe cap provides a solid housing for the microphone 


—& 4 ANTENNAS Re 
tepid BRAZING ROD, 36" LONG, #\) 


oP 
1'2" STANDARD GALVANIZED PIPE CAPS (2) “s 
28-20 THREAD 


ero, 
MUBING peers 


FIBER GASKET 
24°00, 28" 1.0. 


SOME INTERESTING LATHE WORK is nce 
convert two iron or brass pipe caps into a w 


to proof h 
finder's thre: 


we. AML of the 
s are sealed with gasket compo 


transmits vibri ns to a listen 
boat above. With a little pract 
listener can distinguish, from the differ 
ent tones, a mud bottom from one of 
sand, or a metal object from a sunken log. It. Both use a type T-1 

Most of the parts used to me the Western carbon-button micro- 
machined finder shown in the photos can phone and low-impedance headphones 


» bought at a plumbing-supply house 
athe, you can 
inside a type- 

n and waterproof it with 


CARBON 
BUTTON: 
MICROPHONE: Sa 


WIRING is a simple series loop connecti 


bat- ‘MICROPHONE above is installed in bore -out 
teries to earphones through the microphone. pipe cap. ‘Wires are soldered fo. center ation 
Antenna vibrations cause the mike to v. and metal ring around it, Pre-tin wires and use 
renl, producing diferent tones inthe camphooes. het irea briefly to svedd damage to mike, 
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available over the counter or by mail 
from any radio-parts house. 

The lathe-made finder. This is a rug- 
ged instrument made from two 114” pipe 
caps. Make the top half of the case first, 
from one of the pipe caps. Chuck it in 
the lathe with the open end out. Face 
and turn the rim to clean up the rough- 
ness of the casting, and bore off the pipe 
threads for a short way inside the cap. 
Shoulder the rim of the cap to 2%" 
ameter and turn a 3/16” length of 21%4”- 
20 threads on the shoulder. Reverse the 
cap in the chuck, face the end, and drill 
and tap for the 14” pipe thread of a male 
compression fitting. 

Face and true the rim of the second 
cap as you did the first, then bore the 
inside diameter to 2 1/16". Cut a 44” 
length of 20-pitch threads in this diame- 
ter, testing until the upper half of the 
case screws easily into the threads. Bore 
the inside of the second cap to receive 
the microphone. 

Fitting the antennas. Turn the bottom 
half of the case around in the chuck, face 
the end, then drill and tap a 14’-20 hole 
in the center to receive the antenna cone. 

‘Turn the antenna cone from 11%” rod. 


First turn the 14” diameter that will later 
be threaded, making it extra long—about 
34”"—to provide something for the chuck 
to grip while turning the conical face. 
After turning the cone, decide whether 
you want to put in the extra work to 
make the locking screw that holds all four 
antennas in place. If you do not, drill 
and tap four No. 6-32 holes in the cone. 
Thread an end of each antenna to fit. 

If you decide to make the locking 
screw, drill and tap the flat end of the 
cone %”-24 about 11/16” deep. Drill 
four No. 30 holes in the cone to receive 
the antennas. Reverse the cone in the 
chuck, trim the %” stud to %” and 
thread it 14”-20. 

Turn the antenna locking screw from 
5%” rod, knurl it and thread it %”-24. 
Turn a .110” shoulder on the end of the 
screw and put a 45-degree chamfer on 
the end of the thread. Tin the chamfer 
with soft solder to take up any inequali- 
ties when you tighten in the antennas. 

Two sets of antennas will make the 
finder sensitive to both large and small 
objects. Make one set 36” long for gen- 
eral searching, the other 18” long for 

[Continued on page 222) 


Atin-can way to make the finder 


METAL TYPEWRITER 
RIBBON CAN 


"FLASHLIGHT 
SPRING 


RING OF 
SOLDER 


4" BRAZING ROD 


TYPEWRITER-RIBBON CAN houses the micro- 
phone in this version, which can be made in 
short order. A ring formed of solder holds the 
mike away from the bottom of the can. A spring 
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DISK OF COPPER 
DIMPLED TO SHAPE 


‘SHOWN, TINNED AFTER SOLDE! 


WHI: BENT 
DOWN AT’ ase 
RING 
from a flashlight presses it firmly in place. 
Waterproof the completed job by coating the 
can and the last 6” of wire leading into it with 
a %" layer of hot roofing asphalt. 


Scraper for Shovels and Spades 
Harpwake cloth, nailed in a semicircle 
over a wooden block, makes a good 
scraper for removing moist dirt from the 
curved surfaces of garden tools. The 
cleaner can be nailed to a post or fence 
in the garden. Doubling the mesh adds 
rigidity. —R. Loewen, Baytown, Tex. 


Short Cuts 


and Tips 


Private Listening 
for Rock-’n-Rollers 
Avpinc this head-phone 
jack to your car radio per- 
mits individual listening— 
one person can hear the 
radio without disturbing 
other passengers. When the 
headset is plugged in, the 
speaker automatically shuts 
off. The jack also can be 
used to connect a second 
speaker for use outside 
the car. Only one part— 
a closed-circuit jack—is 
needed. Mount it any- 
where it's convenient. The 
diagram shows the cir- 
cuit changes.—Hartwell M. 
Hughes, Inglewood, Cal. 


rm 


PUT 
TRANSFORMER 


yack 


SPEAKER 


PILE TOSHARP EDO} 


Securing Tools in Handles 

Screworivers and other tools made 
from round stock can be securely an- 
chored in wooden handles this way. Saw 
a slot in the end of the tool; when the 
tool is driven into the handle against a 
chamfered steel plug, the prongs expand 
and dig in —F. Murray, Chicago. 


Wordless 
Workshop 


By Roy Doty 
and Ernest E. Hickman 


flatten or 
upright 


WHEN YOU MUST USE ONE HAND 
stretch material taut while starting a 
a small bar et to hold the 
until the shank is securely anchored 


HOLE about 
in the end of “ 


BORE A 


deep 
handle 

fill it with cup 

e or soap. When 


1 nails in very 
hard wood, stick their 
shanks in the hole to 
bit of the Iu. 
nd you'll find 
they drive a great 


WEIGHTED LINE, suspended from il driven 
the top of a wall and ix 
stud, serves asa guide for na 
way down. If nails e accurately spaced 
on the wallboard, mark the desired i Is on 
the cord with fing lish or quick-drying 
nt. It will prevent ssly_ driven 
poke through walls and show up inside 


right 
over, stay 
i job w 


BEDDING THE POINTS of clinched nails safely im 


wood is easy with this tool that you © a 
cksaw a groove ina piece fashion, and complete the cl 
ough to gi a couple of sharp hammer blows. 


for Better Nailing 


WHEN NAILING BRACES between rafters it's of- 
ten impossible to hold them in place while driv- 
ing the first spike. Ty this simple dodge: Start 
a nail into the far end about %” down from the 
toy hook it over the adjacent pate: aie 
a single nail into other end. 

out the starter nail, tap the oa: into > dal 
position, and finish the job. 

IF YOU'RE BORING HOLES for nails in hardwood, 
clip the head off one and use the nail as a 
drill, The holes it makes will be just the right 


size, You'll find, too, that nails don't break as 
easily as small twist drills. 


WOOD SPLITTING when 
you try to drive nails 
into it? Try dulling the 
points with a hammer. 
If that doesn't work, 
clip them off with dia 
onal pliers or cutters. 
The resulting chisel 
points will generally 
cut through the fibers © 
without spreading them. 


sto 
a ig ma eg ra repre 
‘over the shanks of common nails, as shown. 


HOLDING STUDS FIRMLY IN PLACE while you 
toenail them to sills and erred is simple with 
this trick many pros use. Drive the side of a 
spike head into the horizontal member to form 
a temporary stop on the far side of the stud 
end. Hold the spike's shank down with your 
free hand or, when it’s more convenient in the 
case of sills, place your foot on the shank, 


ANOTHER GOOD TOENAILING TRICK: Joints will 
hold ioe if ie file or grind a flat down one 
r 


travel in a curve, 


™ —— 


What to do 


When 

a Screw 
Breaks 
in Its 
Hole 


By Walter E. Burton 


against a screw broken off near the sur- 

face of the work. Backing out the stub 
may seem hopeless, particularly since the 
conditions that caused the break—rust, over- 
tightening, strain, or friction on tight-fitting 
threads—usually set the screw firmly in the 
hole. 

‘There are various ways of freeing and re- 
moving the stub. Choosing the right method 
is the important first step. Keep these points 
in mind when making your choice: 

@ Use a commercial screw extractor only 
if you have the right size. A small one will 
break before it will turn a heavy stub. They 
come in sizes ranging from 1/16” to 2”. 

© It’s simple enough to drill out the stub 
with a drill slightly smaller than the screw 
shank, But if you waver or run off center, the 
threaded. hole will be damaged and a new 
screw of the same size won't hold. If the as- 
sembly permits the use of a larger screw, 
drilling is okay, as you can drill and tap the 


T= always a challenge when you come up 


COMMERCIAL SCREW poeaos pea in a tap 
ils to back out 


for a 


4 ways to remove a screw stub with ordinary shop tools 


HACKSAW A SCREWDRIVER SLOT in the protrud- BACK OUT THE STU! 
ing shank of a screw that is broken slightly above held at a 65-degr ar periphery. Tap 
the surfac blade screwdriver x the stub into turning. 


S 
Lali 
DRIVE THE BROKEN SECTION through the screw DRILL TWO SMALL HOLES in the top of the stub. 


hole if the hole passes through the part. Redrill Grip two similarly spaced nails in pliers, as 
the hole, and tap for a larger screw. above, insert them in the holes, and twist. 


Simple outs for taps and dies 


A TAP WiLL i f- tap extractor (sketch in center) by soldering 
rd nails to a rod of suitable dia 
extractors ¢ of rod gets stuck in a die while 
le fo and flute arrange- jeweler’s saw (as in photo 
ts. Their steel prongs fit into the flutes to tt) to cut the rod into fragments 
twist the tap out of the hole. Or you can make a € easily. 


ened 


CONTINUED 165 


damaged hole for the next larger thread. 

@ You can solder a handle atop a 
shank that has broken flush with the sur- 
face. Solder carefully, though: If solder 
runs into the screw threads, you've 
doubled your trouble. 

© Consider heat as a method of freeing 
a seized screw shank, but only if heat 
won't draw temper from a hardened part. 

© A removal method that will work on 


a stub lodged in steel might not work 
with wood or soft metal. A drill might 
slip off the stub and bite into the softer 
material around it. Or torque applied to 
the top of the shank with a hammer and 
punch might cause the shank to bend in 
the wood instead of turning. 

Whatever method you use, try to 
make the job easier by applying pene- 
trating oil. 


You can use some of the tricks jewelers use to remove screws 


‘CHUCK A SMALL PART like this faucet stem in a 
lathe so the broken screw is centered. Force a 
sharp cutter bit into the screw end at three 
o'clock position, and turn the chuck by hand 
away from you (clockwise in the photo). 


een 


SOLDER A HANDLE to the screw shank, and you 
often wind it out. Flatten the end of a 
plise Ae ee feed au rey n it with a file 
fore applying solder with a torch. Try to 
rt screw while the metal is hot. 


stan 
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CLAMP THE SCREW IN A VISE if both ends are 
accessible, and rotate the part around it, Hard- 
ened points held in a bracket can be used to 
transmit vise pressure as shown; or insert a 
short length of rod in hole on each side. 


USE HEAT to free a seized or rusted screw. Differ- 
ent met expand at different rates, so play a 
torch over the part with a circular motion and 
try to twist out the screw while the metal 
around it is still expanding. 


Short Cuts 
and Tips 


Trash Burner Solves Debris Problem 
‘Tue trash burner I built doesn’t have to be up- 
ended to clear out debris. It has an independent 
base welded from 114” angle iron and expanded 
metal, and a top of similar construction. The 
burner body is a 55-gallon oil drum with both ends 
removed, Emptying accumulated ashes is no prob- 


lem. I 
Kraft, South Chicago, Il. 


>>>Russer heels salvaged from shoes 
about to be discarded make fine furniture 
protectors on doors. Screw the heels to 
the door bottoms and paint them to 
match.—William Dore, Worton, Md. 


Rope Used for Touchups 

Insreap of dirtying a paintbrush for 
a small touchup, try using the end of a 
piece of clothesline or other tightly woven 
rope. When the job’s done, simply cut 
off the rope end and throw it away.— 
Reath R. Brown, Hyde Park, N. Y. 


ply tilt the drum to one side.—E. W. 


>PPAN EASY way to strain paint is 
through steel wool placed in a can that has 
a few holes punched in the bottom. Dis- 
pose of the residue and can when through. 
—N, Steigman, Howard Beach, N. Y. 


Anchoring a Sofa Cover 

KeepING a sofa cover from pulling out 
at the rear of the seat is a common prob- 
lem. We solved it by tucking a length 
of plastic garden hose between the seat 
and the back, over the slip cover—G. A. 
Fritz, Caledonia, Wis. 
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How to turn a set of 


Lazy-Susan Bar Shelve 


]HESE rotating bar shelves make a wonderful 

combination of spindle and faceplate turning. 

The big circular shelves can be shaped on any 
lathe rigged to swing outboard turnings up to 14” in 
diameter. The supporting uprights are simple spin- 
dle turnings. You can follow the design shown or 
make up your own with the happy knowledge that, 
if a chisel slips, you can just call it on purpose. 
Spindles aren't fussy about their shape. 

The four-tiered shelves—which hold a full four 
dozen glasses—were made by O. L, Rumble of Bal- 
boa Island, Cal. He chose natural-grained maple, 
but birch or other hardwoods can be used. 

‘The shelves are made from three pieces of 1” stock 
edge-glued and doweled together. They're given a 
slim, graceful appearance by facing them down to 
3%”, leaving an upturned rim and a center hub. Lo- 
cating the holes is easy if you mark their centers 
with a chisel while you're facing the hubs. 

‘The spindles are joined by dowel ends that pass 
through the shelves. By making the dowels a snug 
fit in the spindles but a slightly loose fit in the 
shelves, each shelf will turn independently of the 
others without twisting the spindles. Trickiest part 
of the job is to be sure that the shoulders of the 
spindles are faced square and the dowel ends are 
true cylinders, Any out-of-squareness or taper will 
cause the shelves to bind and wobble. 

‘The three-sided cabinet holding the shelves is 
paneled in natural wood to match the Lazy Susan. 
‘The dimensions shown can be altered to adapt the 
unit to the space you have.—Hi Sibley, Nuevo, Cal. 


SF 
PIECES I* MAPLE OR 
25ceSSLUEO ENS Sowers 


cove 


re 


Short Cuts 
and Tips 


Ring Behind Chuck Makes Power Tapping Safe 


Wuen tapping small holes in work held 
in a lathe, you can avoid tool breakage 
by slipping a collar over the taper shank 
of the drill chuck. Machine it to just 
the right thickness to prevent the shank 
from seating tightly in the tail-spindle 


Wall Rack for Bar Lights 

Movie-camera bar lights are out of the 
way and safe when they’re hanging on an 
easy-to-make and inexpensive rack mount- 
ed high on a closet wall. All you need 
is a pair of 8” shelf brackets and two 
wood blocks, each 2” by 2” by 8”. Cut 
a slot in each block, about an inch from 
what will be its outer end, to provide a 
seat for the body of the bar light. Then 
screw the blocks to the brackets, and the 
brackets to the wall at stud centers.— 
Harold Garvey, Dallas. 


socket. Bring up the tailstock, lock it, 
and advance the feed while gripping the 
chuck firmly by hand. If the tap grabs, 
let go of the chuck and allow it to spin 
until you can shut off power and back 
it out.—R. C. Gallant, Tulsa, Okla. 


Slotted Nut Protects Threads 

Wuen I have to clamp the shank of a 
bolt in a vise, I thread on a slotted nut. 
As jaw pressure closes the slot, the 
threads are gripped firmly but safely.— 
R. Stille, Rio De Janeiro, Brazil. 


Bench Doubles as Sawhorse 


Deer V notches cut in the legs of a 
utility bench make it a useful sawhorse. 
The notches cradle lumber securely 
against slipping while it’s being cut— 
Ann Zawistowski, Coon Rapids, Minn. 


A sun-powered transistor amplifier 


makes this a— 


Space-Age 
Crystal Set 


By D. S. Halacy Jr. 


HIS tiny radio puts satellite tech- 
nology in the palm of your hand. 

Like radios in artificial moons, it’s 
powered by the sun—or any other light. 
Basically, it’s a 1960-model crystal set. 
A rugged sealed-in-glass diode has re- 
placed the shaky catwhisker and galena 
crystal. The usually faint crystal-set sig- 


Author Halacy is an expert on the sun. A 
couple of years ago he wrote Fabulous Fire- 
ball, a book that tells the story of the sun and 
solar energy. Last fall, Macmillan also pub- 
lished his Fun with the Sun, a book describ- 
ing how to make seven solar-energy projects 
at home. The present article is an outgrowth 
of his research jor the latter book. 
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LIGHT-POWERED RADIO plays indoors 
under artificial light, too. Perform: 
ance is boosted by connecting antenna 


to TV aerial or telephone-dial finger 
short length of wire, with al- 
helps. 


stop: 
ligator clips at the ends, 


nal is magnified many times by a tran- 
sistor, in turn powered by a high-efficiency 
silicon solar cell. 

This unit—and other parts—can prob- 
ably be obtained locally for less than five 
dollars. All are standard parts, stocked 
by most retail and mail-order shops. In a 
pinch you can substitute the less-efficient 
International Rectifier B2M selenium 
cell for the quarter-round section of a 
Hoffman silicon solar battery. 

First steps. Best place to begin con- 
struction is with the case for the radio— 
a small plastic box. You may find one in 
the medicine chest or at the druggist’s. 
Start the necessary holes with a hot ice 
pick, then file or ream to size. Keep try- 


ing the part as you enlarge the hole, to 
insure a snug fit. 

The case can be painted or left trans- 
parent. The one pictured has a finish of 
Day-Glo spray paint, applied to the out- 
side of the case. The paint softened the 
plastic slightly and created a wrinkled 
finish. 

The hinged top is left clear and a piece 
of painted bond paper cut to fit inside. 
This paper was lettered, and cut to accept 
the dial shaft and solar battery. The 
lettering is pure whim—there’s no trade- 
mark or commercial name. 

After painting, go ahead with the as- 
sembly. Set the antenna mounting base 
through the bottom hole, put on the nut, 


WIRING IS SIMPLE: five compon- 
ents, 10 soldered joints. Sche- 
matic shows circuit. Use flexible 
stranded hookup wire, and keep 
hot iron away from tic case. 
Paint, lettering, are optional, 


cut off excess threads, and file smooth. 
Add a 6-32 screw and nut to the other 
side if you expect the radio to stand up. 
nd_ battery, Install the 
tuning condenser in the hinged top by 
first removing the dial and the small 
flathead screws. Remove both hex nuts 
use one on the outside to hold the con- 
denser in place. Then mount the dial and 
twist the silver center screw thumb tight, 
Place the solar battery in position over 
the opening in the bond paper, and fasten 
it in place with a strip of cellophane tape. 

Bend the loopstick mounting bracket 
as shown, snap the loopstick in place, and 
fasten the bracket with a 6- 


How to build an heirloom of the future: 


A Contemporary 
Cradle By Mac L. Olds 


IKE babies, cradles are too well liked 
| to remain in oblivion. Here’s a de- 
sign as up to date as plastic bottles 

and instant cereal. 

‘The cradle is suspended at a conven- 
ient height. If desired, it will rock on the 
floor as easily as it swings on its bipod 
legs. And it’s not too large to be unhung 
and tucked into a station wagon. Prac- 
tice proves the inward sloping sides effec- 
tively foil young adventurers who try to 
climb out. 

First step in constructing the cradle is 
making the legs. I cut mine from slabs 
made by laminating two 1” boards. This 
helps prevent warp, but 2” stock could be 


used, too. 

The legs should be planed to finished 
shape before they are glued. Plane all 
four legs uniformly at the joint so that 
each pair will spread symmetrically. I 
used straight-through dowels to join 
them; blind dowels or a splined joint 
also could be used. 

After the legs are glued, lay a straight- 
edge across them at floor level and trim 
the legs evenly. About 4” from the ends, 
drill for the %”-brass-rod stretcher. 

When assembling the rails, allow 14” 
extra depth in the dowel holes. Trim the 
two dowels in each side rail to 74” and 
bore matching holes 1” deep in the legs. 
Dowels at the ends of the cradle rails 
should be cut to 3%”, and fitted into 14’- 
deep holes in the end panels. 

Bending the brass rod for the hangers 
and the leg stretcher is simplified by 
using a pipe handle. Place the rod in a 
vise, jaw edges at the mark for the bend, 
and slide a 14” pipe over the extending 
rod. This will give additional leverage, 
and will make the bends sharp and uni- 
form. 

A slab of urethane foam with a zip- 
pered slip cover makes a good mattress 
for the cradle—it can be washed easily 
and it dries fast. The mattress rests on 
a bottom panel of 14” plywood, cut to 
fit snugly within the sides. 
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DOOR STOPS, of the 
are serewed to th ma 
swing pivots. Re rubber 
bumper, cut off knob, then file 
smooth and touch up with gold 
paint to match rod hangers. 


OFFSET in suspension rods 


rests on projec dle can be removed and 
three on floor; curved end panels per- 
it rocking without hangers. 


“ 


Lens for Micrometer Reading 

You’Lt get accurate measurements 
faster if you attach a magnifier to a mi- 
crometer. Cut a T-shaped frame from 
sheet brass and roll the cross bar to hold 
an inexpensive surplus lens. Use a few 
drops of cellulose cement to bond the 
two. Bend up the leg and tape it to the 
tool.—Martin Kent, Detroit. 


Belt Rack from Cup Hooks 

Screw six cup hooks to the underside 
of a coat hanger and you have a space- 
saving rack that makes belt selection 
easy.—Hartwell Hughes, Inglewood, Cal. 


Keeping Ladder Rungs Clean 


Annovep by mud 
=, <S} carried onto ladder 


a ae rungs by my shoes, I 
2? attached a stout shelf 
ia bracket to the inside 
—G. E. Hendrickson, 

Argyle, Wis. 
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of one bottom rail 
section for use as a 
convenient scraper. 


Film Spool Mends Plastic Tank 

Here's an easy way to mend a crack in 
a plastic film-developing tank or tray: 
First sand the damaged area. Then hold a 
plastic film spool against the surface and 
apply the heat of a soldering gun or torch 
to melt it and flow the material into the 
crack. The repair will be permanent.— 
John A. Comstock, Wellsboro, Pa. 


>>>Hear conducted along short lengths 
of wire solder can burn your fingers be- 
fore a job is finished. ‘To avoid this, 
drill and slit a small cork, Insert the 
solder at the most convenient gripping 
point and you'll have a comfortable and 
safe handle.—George Henderson, Chicago. 


Salvaging Spray-Gun Cleaner 

When running thinner through your 
spray gun to clean it, reduce the fire 
danger—and save the solvent—by slip- 
ping a piece of tubing over the nozzle. 
Besides directing the spray into a con- 
tainer, the tubing causes most of the 
spray to condense and emerge as a small 
stream. Save the thinner. It can still 
be used later to reduce paint.—Edward 
Bentley, Jackson, Mich. 


Slot for Hinge-Pin Remov: 


Brrore mounting hinges, file slots in 
the tops of their barrels and you'll have 
no trouble getting a screwdriver under 
the caps if you have to remove the pins 
later.—R. J. De Cristoforo, Los Angeles. 


I(t 

Wy 
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Sponge Rubber Starts Nails 

‘SrartiNG small nails and brads by driv- 
ing them through a flat pad of sponge 
rubber not only gives them good support, 
but also provides a protection shield for 
the surface of the work. The resiliency 
and porous texture of the rubber lets you 
drive the shank section practically home 
before lifting the pad back ove the head 
and finishing with a nail set—Daniel 
Bousha, Jackson, Mich. 


Short Cuts 
and Tips 


Aid to Model-Plane Assembly 

A piece of Celotex placed under model 
airplane plans is helpful. It makes it easy 
to insert the straight pins used to hold 
parts in place until the cement is dry,— 
J. G. Lownsbery, Richmond, Va, 


>> Wasuinc hardened grease and dirt 
from crevices in small parts can be made 
easier with the air jet from an old in- 
sect sprayer. Remove the tank and solder 
a ¥,” tube to the sprayer’s outlet. Now 
pump. The air jet will agitate the solvent, 
working it through the parts—John P. 
Vertrees, Madras, Ore. 


Easy Way to Mike Tubing Walls 
Wri a bearing ball and a section of 
tubing just large enough to receive it, 
you can make a tubing-wall measuring 
adapter for a micrometer. Taper one end 
of the tube to .010” and roll it inward 
enough to retain the ball. Tap the other 
end for a retaining screw and file out a 
clearance opening at center. Insert the 
micrometer frame for readings, deducting 
the ball’s diameter—F. Murray, Chicago. 
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Dress up 
your windows with 


Hardboard 
Shutters 


SIGNED to add a distinctive 
touch to any house, these dur- 
able shutters are made of one-by- 
twos and either 14” tempered 
Presdwood (smooth surface) or one 
of the textured-hardboard sidings 
with grooves or vertical striations. 
Cut all parts for the ladderlike 
frames from one-by-two stock, and 
make each overlying hardboard 
panel 14” narrower than half the 
frame width, to provide a 1” gap 
down the center of the shutter. 
Start assembly by attaching the in- 
side cross members of each frame 
to the vertical runners with glue 
and galvanized finishing nails. Next, 
with the top and bottom cross mem- 
bers positioned between the runners, 
but not attached, place the frames 
against the house wall and mark 
their locations. 

Fasten the top and bottom cross 
members to a masonry wall with 
lead anchor plugs and countersunk 
flathead screws. Use flathead screws 
for walls with wood siding or shin- 
gles. Nail and glue the remainder of 
the framing units to these horizon- 
tals and attach the panels to the 
frames with glue and cadmium- 
plated screws and cup washers. In 
all cases paint the unexposed sur- 
faces of shutter parts before putting 
them up. Finish outside surfaces 
with primer-sealer and two coats of 
exterior trim paint. 

As a final note, accent each shut- 
ter with either a flowerpot holder 
formed from 3%” aluminum rod, or 
an appliquéd design cut from 1/4” 
tempered hardboard and secured to 
the panels with screws and molly 
fasteners. 
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Picture 


NY picture that merits space on your 
A walls deserves to be shown off 

to its best advantage. Its frame 
should be a harmonious and unobtrusive 
background for the picture. 

Ideally, a picture frame should be cus- 
tom-made for the subject it is to enhance. 
Thi the best argument for making 
your own picture frames. You'll get what 
you want. Besides, it’s easy—and you'll 
‘save money 

The tricky part is deciding on the right 
frame for a particular picture. Your best 
bet is to look for an attractively framed 
picture like it in a furniture showroom, 
a department store, or the public library. 
Make a sketch of the molding cross sec- 
tion and look for it in your local stores 
or lumber yards. With the variety of 
stock moldings available, the toughest 
part of the job is often done for you. 


SHALLOW BOX makes a severe frame for this 
matted dockside scene, Rabbet cut in rectangu- 
lar-section hardwood mol holds both print 
and glass. The finish is flat white paint. 


STOCK TRIM MOLDING available in lumber yards 
is best source for raw framing material. A few 


Shapes are illu: above, Follo 
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How to imate the frame style to the picture 


BEVELED MOLDING frames a 
matted photoprint mounted un- 
der glass, Wormy cedar shiplap 
was used, given a natural finish. 


narrow hardy 


RETAINING 
STRIP 


Interior decorators today prefer sim- 
pler arrangements of pictures in a room— 
groupings, usually—instead of the scat- 
tered clutter that was in vogue some 
years ago. You see fewer modern frames 
with elaborate carving or curlicues or 
gold-leaf overlay. You see many attrac- 
tive frames that are narrow, simple, un- 
obtrusive—a boon to the frame-it-yo 
selfer. 

How do you choose a picture frame? 
First, consider how the picture looks in 
the frame. Then consider how the frame 
fits its surroundings when the picture is 
hung. As far as the picture is concerned, 
here are a few rules: 

@ Oil paintings are nearly always 
framed close, without a mat. 

@ Prints usually are matted and 
framed with very narrow molding. 

@ Water colors lend themselves to 
large mats and wider moldings. 

© Pastels and water colors are usually 
framed under glass. Prints sometimes. 
Oils never. 
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© ABSTRACT Olt is fase framed ts in 
fin- 


ished in deep brown. etaiing 
strip gives back support. 


PAINTING ON 
HAROBOARD 


BACK MOUNTING of pl Pirroed 

covered with decorator's burlap 
dramatizes this print. 
frame is painted flat blac 


Qe 
SS 
PLYwooD” 


Picture-frame molding. If you have an 
old frame with the kind of molding you 
want, chop it up and reassemble it in 
the size you need. 

Some hardware stores carry an assort- 
ment of unfinished molding made for 
picture framing. Cost varies widely, aver- 
ages about $1 for a 3’ length. 

Your best source of supply, however, 
is the local lumber yard. Take a look at 
the racks of ordinary builder's trim mold- 
ings. These stock, mill-run moldings 
come in dozens of sizes and cross sec- 
tions. You'll find coves, drip cap, bull- 
nose strip. Most of them are suitable for 
picture framing. 

All it needs is a rabbet. On a circular 
saw it’s no trick to run a 4”-deep rabbet 
for the picture and glass along the inner 
edge of the molding. A router, drill 
press, or hand-rabbeting plane will also 
do the job. 

Mitering can be done accurately with 
either power or hand tools. If you use a 
bench saw, see that the blade is sharp. 


Narrow 


WEDGE-SECTION HARDWOOD SOFTWOOD LUMBER STRIPPING, WIDE-MARGIN MAT is another 
was used for this frame. Thick, in natural finish, box-f vay to dramatize a small print. 
beveled mat sets off water color. large oil painting. Narrow frame is finished in 
The finish is flat black paint. was used. Note retaining strip. honey-toned mat lacquer. 


< PAINTING ON CROWN. SLIGHTLY 
| HAROBOARO WITH SANDING 
} BLOCK 
a 


olass | | — OLASS 
™ 
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Push the work into the saw slowly to 
avoid side slippage. 

If you have neither a bench saw nor a 
miter-box-and-backsaw outfit, improvise a 
right-angle miter box from scrap lumber. 
Nail two-by-twos to a piece of plywood 
(see drawing on following page). To use 
it, rough-miter two lengths of molding. 
Then wedge or clamp them, ends butting, 
in the box and recut the joint. The saw 


UNMATTED WATER COLOR looks handsome in a 
frame put together from stock cove molding, 
shown pelow at right after rabbet had beet 
cut. Finish is flat wall paint. There's no glass. 
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How to make the frame 


MITER COVE MOLDING front 
ide down as the back is 
often rough-sawn (top photo). 
For handsawing, use a rig) 
angle miter box made from two- 
by-twos nailed to scrap plywood. 


CUT RABBET that holds pi 

ture and glass about '%4 
deep. This converts most trim 
molding into picture-frame 
stock. In some cases a dado cut 
will ‘serve the same purpose. 


kerf will true the miter on each piece. 

If the shape of the molding permits, 
reinforce the corner joints with pins. Use 
finishing nails with the heads clipped off. 

Joining the frame. Epoxy resin is the 
best adhesive to use. You can buy it in 
bulk, or you can get a small quantity in 
one of the $1 patching kits sold in hard- 
ware stores (read the label to be sure that 
the resin in the kit is epoxy, not poly- 
ester). In addition to resin and catalyst, 
some kits include a powdered metal filler. 
If the frame joints are exactly mitered, 
cement them with resin and catalyst 
mixed without filler. Fine sawdust will 
serve as a substitute filler. Clamp the 
joints lightly and let the resin cure 
thoroughly. 

Conventional animal glues or urea res- 
in call for tight clamping of the joints. 
Use either commercial corner clamps, or 


18D rorutar science sanuaey 1960 


tely cut, mix only 
n and catalyst, as 
n above. If they 
are rough, add a little 
filler to the mixture, 


Steps to be followed in 


AFTER ADHESIVE HAS SET, go over molding for 
imperfections. Use filler where needed. Round 


out all sharp outer edges slightly with fine sand- 
paper. Surface-putty the miter joints. 


EPOXY RESIN is easi- 
est for gluing miter 
joints. If joints are ac 


ORDINARY GLUES require 

tight clamping if they are 

to set right. If you don’t have 

corner clamps, shown above 

on an old frame being re- 

— assembled, improvise a jig. 
a , 


DEAD-FLAT WALL PAINT looks on softwood 
frames, such as this cove-molding job. Try a 
muted shade of the dominant color in the pic- 
ture. Avoid finishes with any gloss. 


EASY-TO-MAKE CLAMPING JIG calls only for 
scraps of wood. Tapping in wedges, inserted at 
each corner, clamps frame to any tightness you 
does not need tight clamping. 


RUBBED-IN LIGHT-COLORED FILLER, tinted with 
oil color, makes a handsome finish for hardwood 
frames. When filler dries, spray the frame with 
a coat of mat acrylic lacquer. 

conminuen I 


Paper backing and hanging 


make a clamping jig from scrap lumber 
as shown on the preceding page. 

Since you are joining your molding 
before finishing it (the commercial 
frame maker buys prefinished molding, 
then miters it) you can fillet inside cor- 
ners with putty, and round off sharp 
outside corners with fine sandpaper. 

Finishing. Keep the finish simple. 
Ordinary flat wall paint gives a frame a 
pleasant, unpretentious look that is in 
keeping with many modern living rooms. 
Hardwood frames are attractive when 
rubbed with light-colored wood filler 
tinted with oil color matching the domi- 
nant color in the picture. 

If the picture you're framing is on 
paper, mount it on chipboard or hard- 
board with epoxy resin. Brush a coat on 
the backing. Allow it to become tacky 
before smoothing down the picture. 

If you're using a mat, slice a beveled 
cut-out for the picture with a sharp 
knife, cutting along a steel straightedge. 
White or cream-colored mat board is 


PASTE WRAPPING PAPER on the 
back to keep out dust. Rubber: 
head tacks at lower corners 
space picture from the wall. At- 
tach picture wire to small screw 
‘eyes as shown above. 


sold in art and stationery stores. You can 
get it thick or thin, smooth or textured. 

Although ordinary window glass is 
satisfactory, special glasses are available. 
‘They are premium quality—without flaws 
or waviness—and priced accordingly. 
For use with pictures that will be in close 
contact with the glass, there are special 
etched or coated panes that subdue light 
reflections, 

Prints framed without glass should be 
sprayed with several protective coats of 
mat-finish acrylic lacquer. 

Clean picture and glass, naturally, be- 
fore putting them in the’ frame rabbet. 
Use brads or glazier’s points to hold the 
assembly in place, and paste a dust cover 
—kraft paper is fine—over the back 
Finally, attach a length of picture wire to 
small screw eyes driven into the molding 
near the picture top, but not so high that 
wire and wall hanger show. 

Chances are, when you hang the pic- 
ture, that your friends won't be able to 
tell it from a professional job. 


How to set your miter gauge accurately 
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CHECK MITER-GAUGE SETTING 
before cutting or disk-sanding 
molding joints. Hold a combina- 
tion square against the saw or 
disk, and a try square against 
the ‘miter gauge. Sliding the 
gauge until the squares meet 
shows up any inaccuracy. 


O Repairing a Hammer 


1 2 


NEW HICKORY HANDLE of same 
shape and size as original should 
be bought if old one breaks or 
loosens. Trimming it to fit is 
easiest with a disk sander, but 
can be done with a sanding 
block. Remove wood a little at 
a time until you can drive han- 
dle all the way into the head. 
Drive fitting will then leave 
slight glaze on high spots, show- 
ing where to sand further. Don’t 
try to. burn old stump out of 
head; bore it out with a drill, 


Making a new handle safe and secure 


% 
y «, 


‘ 
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ADD STRENGTH by coating 
handle with one of the newer 
rubber or epoxy cements be- 
fore inserting it into the ey 
of the head. The glue 
prevent the head from fying 
off even if wedges come loose. 


DRIVE TWO METAL WEDGES across wood 
wedge but without precut slots. Use ball-peen 
hammer, then file ends smooth. New hammer 
at right shows how it’s done at factory. 


Wood WEDGE is fitted into a 
diagonal slot cut with a saw 
before handle is driven home. 
The slot should be deep 
enough to extend two-thirds 
of the way into hammer head. 
Sand wedge to thin edge. 


DRIVING WEDGE with a bar 
mp lets you seat it gently 

out danger of splitting 
as when you use a mallet. 
Ready-made wedge kits con- 
sisting of one wood and two 
metal wedges can be bought. 


“yr 


= 


DOWELS SPLIT IN HALF wedge handles in 
heads with rounded, tapered eyes. Sand dow- 
el halves to a snug fit, glue them in, then 
insert regular wood and metal wedges. 
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Restoring the head of adamaged hammer 


GRIND DOWN BATTERED EDGES when claws DAMAGED BALL FACE on ball-peen hammer can 
will no longer grip nailheads. Rough-grind _ be smoothed with rubber suction cup chucked 
face of hammer same way, then finish smooth- _ in electric drill. Use valve-grinding compound 
ing entire head with a fine-cutting hand file. or faster-cutting paste abrasive in cup. 


Finishing touches that add usefulness to your hammer 


GIVE HAMMER A 
Rubber crutch tip slipped over head cushions 
it for soft work. Or coat head with liquid 
rubber, which can be peeled off later. 


ER FACE in two ways. BEST FINISH for 
boiled linseed oil 


handle can be iden- 
amp impression. 


SCALE FOR MEASURING NAIL SIZES is handy 
and easy to stick on with clear cellulose tape. 
Use the lengths shown in table at right, and 
type or letter the scale on white paper. 


‘THUMB REST cut from black tape and fastened 
near end of a new handle makes it easy to 
grip quickly and correctly. It also trains be- 
ginners, who hold it too near head. 
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Tuning Upa 


By Edwin M. Field 


JHE best warm-air heating system 
| may be like a new car—it may 
represent the latest design, the 
highest-quality equipment, yet it’ still 
may not run quite right. It puts out 
enough total heat, but it does it uneven- 
ly. First the house is too hot; then it’s 
too cold. In one room you swelter; in 
another you freeze. Tornado-like gusts of 
hot air roar through the ducts while cold 
drafts chill you. 

Two simple tune-ups will put an end 
to this wasteful, haphazard heating. The 
first adjustment is called CAC, or “Con- 
stant Air Circulation.” The idea here is 
to set your system so that on a cold day 
it circulates warm, not hot, air almost 


continuously through your home. This 


Warm -Air 


Heating: 
System 


constant heat eliminates uneven tempera- 
tures and uneconomical huffing and puff- 
ing on the part of your furnace, 

You determine CAC by taking your 
system's temperature—once at the warm- 
air supply duct and once at the cold-air 
return duct. You jab them with a kitchen 
cooking thermometer of the type that’s 
poked in meat. Then you set the fan 
speed so that the difference in the two 
temperatures neither goes above nor falls 
below about 90 degrees. 

If air returns to your furnace too fast, 
it arrives too hot, wasting valuable un- 
used heat. If it returns too slowly, it 
arrives too cold and your furnace labors 
to reheat it. At the proper temperature 
differential, your furnace purrs content- 
edly all the time. 

You are now ready to make the sec- 
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ond adjustment. This is to balance tem- 
peratures throughout your home so that 
every room is equally comfortable, al- 
though not necessarily equally warm. By 
adjusting dampers and registers, you can 
set each room temperature individually. 
Often a cold room can be made warmer 
by cooling off another room that’s too hot. 


For this, you need only enough inex- 
pensive thermometers to hang one in 
each room while you make adjustments. 
None of the adjustments suggested re- 
quires touching the furnace itself. Follow 
the steps shown and you'll be surprised 
at the comfort—and thrill—you can get 
from tuning up your own heating plant. 


me 


How to set temperatures 


1 Choose a day when outside 
temperatures are 40 degrees 
F. or less and winds are gentle. 


2 Set_your thermostat to its 
normal temperature. 


4 Assemble a number of inexpensive but 
accurate small thermometers and hang 
one in the center of each room about four 
feet above floor level. 


4 Allow your heating unit to operate 
awhile to insure a thorough circula- 
tion. Make certain there are no obstruc- 
tions in front of your registers. 


—| 
Mi 9 
Tune BOD 72 
varcHen, 18, 
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Read the thermometer in each room 
and record the results. 


fj 12 r00m is hotter than you desire, 
redi-ce the warm-air delivery. Partially 
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fer ctatt oman 


in the house 


DAMPER, 
CLOSED 


close cellar duct dampers or room reg- 
isters, 


DAMPER 
OPEN 


] 1 2 room is cooler than you desire, 
increase the warm-air delivery. Par- 
tially open duct dampers or room regis- 
ters. Work gradually, as too marked a 
change of any one damper or register will 
change the heat flow to all others. You 
may have to rerun this test a number of 
times until each room is at exactly the 
temperature you want. 


8 Sometimes even opening a register or 
damper wide won't increase heat flow 
sufficiently. In this case, adjust your 
other rooms first, as closing down some 
of these registers should supply an addi- 
tional quantity of warmed air to the 
cold room. If all attempts fail, you may 
assume: (1) that the duct or register is 
too small to carry the heat load; (2) 
that the duct travels through a cold air 
space and needs insulation around it; or 
(3) that the room register is too far 
from the furnace or main trunk supply 
line for efficient heat distribution. Your 
heating serviceman can help you remedy 
this situation. 


Fj] 1 Choose a day when outside 

temperatures are 40 degrees F. 
or less. This way, your home will 
not become overheated. 


a 


2 Open all registers’ and dampers, 


Be sure your furnace filters, located 
in the return air duct, are clean or 
newly installed before beginning. 


fj Set your thermostat high enough to 
insure continuous operation of the unit 
throughout the test. Wait 15 to 30 min- 
utes before you start. 


Make sure the furnace “Operating” or 

“Limit” control is set correctly at 
200 degrees F. The “Fan Control” should 
be set at 110 degrees 
On, 95 degrees Off. It 
is necessary for the 
fan to operate con- 
tinuously through- 
out the test period. 
If your control has a 
“Continuous Opera- 
tion Switch,” turn it 
to “On” for the test 
period, but remem- 
ber to reset it later. 


uit 


FAN 


6) Using an awl or other sharp-pointed 
tool, puncture a small hole in both 
the warm-air ducts and cold.air return 
ducts big enough to insert a kitchen 
meat-roasting thermometer. Do not place 
the thermometer test holes in any elbow 
or where radiant heat from the furnace 
will affect the read- 
WARM-AI2 DUCT ings. The warm and 
-— cold ducts can be 
distinguished easily 
by feeling them if 
you're not sure which 
is which. After test- 
ing, you can seal the 
holes with  sheet- 
metal screws. 


Insert the thermometer in the return- 
air duct, wait a few minutes, then 
write down’ the temperature reading. 


Insert the thermometer in the warm- 
air duct and record its temperature 
reading, too. 


WARM: 


ee l90° 


ING 


Q If the tempera- 
ture difference be- 
tween the two ther- 
monet readings is LO 
more than about 90 

degrees, the air vol 80 
ume should be in- THe 
creased by increas- BerenenTiac, || (} 
ing the speed of the MeREACe Lan Speco 
fan. Some warm-air 

furnaces have adjustable screws to con- 
trol fan speed, while others have adjust- 
able pulleys. Some units with fixed-size 
pulleys will need to be fitted with new 
pulleys to change speed. Consult your 
heating serviceman for advice on these. 


®) 
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SCREW ADJUSTS 
0 BY 


MON 
MOTOR MOUNT 


SPEED ADJUSTS 
By “SHIFTING 


BELT ON 
VARIABLE- 
DIAMETER: 
PULLEY 


10 1 the temperature difference recorded 
between the two thermometer read- 
ings is less than about 90 degrees, the 
air volume should be decreased by slow- 
ing down the fan. In either case, make 
all speed changes with the current off, 


til you go, what @zir 
Qe 
cs 


the effect is. When 
the difference in 
renseommune Bye 
muaeenee Bl 
ee AN SS. 
LEASE FAN SPEED 


NON-ADJUSTABLE 
PULLEY REQUIRES 
NEW PULLEYS To. 
CHANGE SPEEO 


duct — temperatures 
equals 90 degrees, 
air circulation is at 
its proper rate for 
the best circulation 
of heat. 
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Short Cuts 


and Tips 


Hiding Joists h 
Removable Ceiling 

Uncoverep joists can be 
turned into a finished base- 
ment ceiling without perma- 
nently obscuring pipes and 
wiring. Inexpensive white- 
painted fiberboard panels, 
held by 1”-by-4” strips, do 
the trick. Trim the panels 
narrower than the joist 
spacing for easiest placing 
and removal.—Don Walker, 
Moscow, Idaho. 


>>PLoosE wood screws can 
be anchored securely with 
cellulose tape. Remove the 
screw, wrap it with tape, 
and reinsert. Heat gener- 
ated by turning the screw 
makes the tape act like glue 
and filler, too.—John Miha- 
lick, East Liverpool, Ohio. 


e) 


| P 
Cans on Rods for Safety 

Fiacaine steel reinforcement rods pro- 
jecting from a block wall will make them 
safer two ways. Tin-can covers make the 
rods easier to see, and offer some meas- 


ure of protection should anyone fall on 
the rods.—J. F. Butler, El Cajon, Cal. 
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Steadying a Box Camera 

Box-caMera time exposures—and 
snapshots, too—can be improved with a 
tripod. The box camera may not have a 
tripod socket, but can be attached easily 
with a wide, heavy-duty rubber band.— 
Walter Martin, Detroit. 


SHOP-USE 
REPORT 


on the New 
Atlas 10” 
Saw 


by Herbert R. Pfister 


OU might think nothing more could 
be done to improve a tool as basic 
as a table saw. I thought so, too, 

until I ripped off the crate and began 

setting up Atlas’ new 10” model. It's 
loaded with surprises. 

After assembling the tool and mount- 
ing the motor, I looked for the usual 


— 
MITER GAUGE IS KEYED to the table. When 
you're crosscutting wide boards, it can be 
vn back to overhang the t 

ithout droppi ceyed slot shown 
just above retains guide bar on overhang, 
yet miter gauge can be lifted out o 
slot when pushed to center of table. 
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instructions for adjusting the saw’s align- 
ment for accurate cutting. I found, 
stead, a check sheet signed by Atlas’ 
factory tester No. 416. It illustrated the 
alignment checks he’d already made for 
me on the production line. 

Tester No. 416 had used a straightedge 
and feeler gauge to see that the table was 
flat to within .015”. He’d proved with a 
dial indicator that the blade was parallel 
to the miter-gauge slots within .003”. 
He'd double-checked the fence to see 
that it was no more than .010” off per- 
pendicular to the saw table, and -+.000” 
—.015” parallel to the miter-gauge slots. 
‘The miter gauge, too, had been tested at 
90 degrees and 45 degrees to the blade 
with no more than .005” tolerance al- 
lowed in accuracy at both settings. 

The first cut I made was effortless and 
true. 

Putting the saw through its paces gave 
me the feeling that the people who de- 
signed it know how to use a saw, and 
have faced the same problems I’ve had 
when making certain cuts. They’ve added 
some ideas that overcome these problems 
and make the saw easier to use. Yet 
they've retained a number of features of 
earlier models. For example, the thick, 
sandcast aluminum fence still slides along 
its calibrated guide bar as easily as a 
lathe carriage gliding back and forth on 
the lathe ways. The big T head holds it 
in perfect alignment even while it's be- 
ing moved. A rubber friction wheel has 
been added for fine adjustment. 


rations stamped on guide bar. 
Fence is a big aluminum casting with a T head 
that won't give way to side pressure when cut- 
. A single lever locks it at both ends by cam 
can be lifted off table when not in use. 
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ALMOST FIVE FEET OF TABLE WIDTH, with the 


extensions in place, takes the awkw: 

of cutting off long boards. A plastic 

the guard lets you see the cation line as the 
blade bites its way through it. 


Crosscutting wide boards no longer re- 
quires luck and three hands. The broad- 
faced miter gauge is keyed to the slots in 
the table and doesn’t drop when pulled 
back over the edge. It provides firm sup- 
port even when overhanging the table as 
much as 12” to start the cut in boards up 
to 25” wide. As the miter gauge is pushed 
forward, the key helps it ride over the 
table’s edge without binding. 

Builders or craftsmen who like taking 
their tools to the job will appreciate the 


t\ 


INSERT-PLATE ADJUSTMENT SCREWS are locked 
against vibration by nylon inserts in threads. Six 
recessed screws, adjusted from above, bring 
plate flush with table surface quickly. There's 
no need for trial-and-error settings as when 
screws are on the underside of the plate. 


SIX PRECISION CHECKS illustrated here are made on each tool 
as it comes off production line. Alignment and 


curacy are 


guaranteed and the saw is ready to use when it arrives. 


motor mount, By loosening two screws 
and pulling a connecting plug in the cord 
running from the pushbutton switch, the 
motor can be removed quickly to permit 
the saw to pass through doorways. In 
two minutes, it can be back in place. 
Big jobs are no burden to the saw. 
With table extensions in place on both 
sides, the 274”-deep by 20”-wide table 


DUAL V BELTS prevent slippage 
under heavy cutting loads. A 
spring on the motor mount eases 
belt tension as the blade is low- 


ered for light cuts. Longer belt 
life is the result. 


PLUG-IN CONNECTION instantly 
separates motor from switch. 
Loosening two cap screws per- 
mits fast removal of motor and 
mount as a unit. Saw can then 
be moved through doorways. 


stretches to nearly 5’ in width, Dual V- 
belt drive transmits power from the one: 
horse motor to the blade, which is where 
you need it for heavy work. A big %” 
arbor has one end turned to 5%” for 
mounting the blade. 

Atlas sells the saw for $129.75, and I 
for one think it’s worth every’ penny 
of it. 


PUSHBUTTON SAFETY SWITCH, 
mounted flush with the table 
button enclosed 


guard, This prevents 
accidental turning on of ma- 
chine if the switch is bumped. 


Short Cuts 
and Tips 


Clock Ticks Time Prints 

Ir you don’t have an automatic print 
timer, the ticking of an ordinary wind- 
up clock will help you count seconds just 
as accurately. A curved reflector bent 
from a tin can will make the clicks loud 
and clear.—Ken Murray, Colon, Mich. 


>>>I coutpn’r slip the hand grips off an 
old bike so I used a pipe wrench, turning 
them slowly as I pulled. I figured the 
grips would be ruined, but they came off 
easily and so unmarred that I was able 
to use them on another bike—E. W. 
Antonson, Duluth, Minn. 


wey 


Hahiyyy | | 
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Permanent Markers for Croquet 

You can quickly set up wickets for a 
game of croquet without measuring each 
time if you mark their locations. Old 
auto valve stems driven into the ground 
flush won’t hamper mowing and will per- 
manently indicate where each wicket 
goes—G. E. Hendrickson, Argyle, Wis. 
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Cool Water for Hot Shopwork 

I TuRNED our old refrigerator into an 
ice-water machine for my shop by wind- 
ing 50’ of ¥” copper tubing around the ice- 
cube unit. I connected one end to an ex- 
isting faucet and the other to a new one. 
—Harry J. Miller, Sarasota, Fla. 


>>>Unranate kitchen power cords this 
way. Locate screw eyes near the end of 
the counter where the toaster and coffee 
pot are used. Pry the eyes open, insert 
the cords, and tape on small weights. The 
cords will automatically retract when 
not in use.—E. L. Enochs, Modesto, Cal. 


Swirl Rinse for Paint Rollers 

Arrer cleaning a paint roller, spin 
it with a stream of clear water shot at 
its edge from a garden hose. This throws 
out suds and paint particles, and raises 
the nap. Hang the roller by the handle 
to keep the nap from matting again — 
Douglas R. Smith, Miami, Fla. 


Plastic electrical tape must be warm 
and pliable to make it wrap and stick 
easily. When using the tape in cold 
weather, you can keep it workable by 
laying the roll on the shield of your 
trouble lamp, or on a warm engine. 


Hints from the Model Garage 


Your car will start easier if you rock it 
back and forth with the transmission in 
gear. This causes the wheels to rotate 
the engine slightly—just enough to break 
the piston seizure caused by oil that con- 
gealed during the cold night. 


‘ALUMINUM FOI 
HOLDS HOT WATER 


Water frozen in the fuel-pump sediment 
bowl is almost impossible to thaw just 
by pouring hot water over it. To retain 
the water’s heat long enough to have an 
effect, shape aluminum foil into a con- 
tainer around the frozen part and fill it. 


Heater hoses deteriorate twice as fast 
at the ends attached to the engine be- 
cause of the extreme heat and oil vapor. 
You can double their useful life by re- 
moving them and turning them end for 
end when they become slightly spongy. 
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More Hints from 
the Model Garage 


COAT WEATHER: 


Weatherstrip that freezes to the door 
jamb after snow or sleet is often torn 
loose when you pull open the door. This 
won’t happen if you clean the rubber 
when it is dry and coat it with brake 
fluid or rubber lubricant. 


MIXTURE 


Small breaks in cork gaskets can be 
patched with a filler made by mixing 
grated cork with gasket compound. Grate 
the cork on the fine side of a vegetable 
grater and stir it into the compound un- 
til the mixture becomes stiff. 
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A stubborn wheel lug that resists brawn 
may yield to brains. Place the wrench 
firmly on the lug and rest the handle on 
the bumper jack. Operate the jack by 
pressing the ratchet lever with your foot 
until the lug loosens. 


Newspapers can be placed accurately on 
the garage floor to catch every drop of 
oil dripping from the car if you mark 
the location of the four wheels. Since 
this seldom varies more than an inch or 
two, complete under-car coverage is easy. 


oe = ~ — Se ee] 
363 m.p.h.! Mickey Thompson breaks the U.S. land speed record in 
his Challenger I, powered by 4 Champion-sparked Pontiac engines! 


Men whose careers depend on performance and power 
¢ know they can rely on Champions! Your car will get a 

boost in performance—and save gasoline, too—with 

new Champions. Put in a set every 10,000 miles! 


Q Why does Mickey Thompson, holder of the U.S. 
* speed record, use Champion spark plugs? am 


World's favorite spark plug—engineered for every car built by Ford Motor Company, General 
Motors, Chrysler, American Motors, Studebaker-Packard and every major foreign maker. 


Before Hinchman could argue, 
one of the boys came running up. 
“Hey, Mr. Wilson, chow's on!” 


Gus Thaws a 


By Martin Bunn 


PAPER airplane, expertly launched 
Aw the rear of the bus, glided up 
the aisle and struck the windshield. 
“Kids,” muttered the sour-faced driver. 
“Every day, pick up a bunch of ’em and 
take ‘em to school. Take ‘em home again. 
And now on my day off, too.” 
“Boys will be boys, Frank,” consoled 
Gus Wilson, who was sitting behind him. 
The Model Garage owner peered through 


196 rorutan sciENce JANUARY 1960 


a window at the snow-covered country- 
side. “Next turnoff to the right is ours.” 

He was answered by a grunt from the 
driver and a crescendo of falsetto “Yip- 
pees” from the youngsters who filled the 
yellow school bus. Doc Garvey, the den- 
tist, had chartered it to treat the Boys 
Club to an overnight ice-fishing trip on 
Little River. Gus had come along because 
he liked fishing—and kids. 

Frank Hinchman, the driver, and also 
owner of a fleet of school buses, didn’t 


Frozen Driver 


like either. “Kids,” he repeated in dis- 
gust as he double-clutched, jamming into 
a lower gear to wheel off the highway. 

Gus stood up and zippered his jacket 
“We're almost there, Frank. You'll soon 
be rid of us,” 

“Darn tootin’ I will. I'm not crazy 
enough to spend the night in a sleeping 
bag this weather. Soon as the kids get all 
this gear unloaded I'm heading for a nice, 
cozy motel over at Centerv: 

Doc Garvey assigned sore of ‘he parka- 


clad youngsters to gathering firewood, 
others to unloading tents and sleeping 
bags from the bus. Both chores were 
accompanied by boisterous, impromptu 
snowball fights. Gus went off to check the 
ice. Frank Hinchman stayed in the bus, 
scowling and reading a magazine. 

As Gus came back up the river em- 
bankment to get a chain saw for cutting 
ice holes, he saw Hinchman ducking 
snowballs. 

“You kids quit messing with my bus!” 
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he shouted at the frolicking youngsters, 
shaking a fist angrily. 

Gus intervened. “Okay, now, boys. Get 
along and set up camp like Doc told 
you.” When they scampered off, he 
turned to Hinchman. “They're good kids, 
Frank. Join us for supper and you'll see.” 

“You kidding, Gus? Soon as they get 
the rest of the stuff out I’m on my way.” 

Gus saw that Hinchman was shivering. 
“Why not warm yourself at the camp- 
fire, Frank? There's a pot of coffee brew- 
ing” 

“Don’t mind if I do,” said Hinchman. 


'HE shadows of the * 

boy's windbreaks 
lengthened across the ice 
and the clear blue winter 
sky had taken on a tinge 
of red. Gus looked at his 
wrist watch, 

“About time to knock 
off, Doc.” 

“My stomach agrees 
with you,” said Doc. He 
held up a string of fish. 
“I can almost smell these 
sizzling in the pan.” 

“That's all for today, 
boys,” Gus called out. 
“Get your tackle togeth- 
er and head for camp.” 
He picked up his own 
gear. “Come on, Doc.” 

Keeping an eye on 
their charges, they 
trudged across the snow- 
covered ice and up the 
river bank. At the top, + 
Gus nudged his friend. 
“Look, the bus is still there.” 

“About time you fellows came back.” 
It was Hinchman, huddled close to a 
dying fire. “My bus won't start.” 

“What's wrong?” Gus asked. 

“T’m no mechanic. Take a look at it.” 

Gus sighed. “Let's try starting her.” 

Hinchman climbed in and stepped on 
the starter. The engine caught, heaved, 
and died as if choked off. 

“Sounds like fuel trouble,” Gus said. 

“Nonsense. I had this engine worked 
‘on yesterday—carburetor overhaul, new 
fuel pump.” Hinchman’s eyes narrowed. 
“Could it be ice in the gas line?” 

“Could be,” Gus said, “but I doubt it.” 

“I don't. It’s those kids. You saw me 
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Where'd it come from? 


Pockets: Those useful 
cateh-alle once meant, a 
specific quantity of wool— 
hall-a-bagtal, or about 182 
poung 8 pockets gradu- 
ally were adopted for trans. 


was a short step from that 

to being hand-carried or 

belt-attached, and eventu- 

ally they were sewn right 
ing. 


chase them away. I'll bet they poured 
water in my gas tank.” 

“Look here, Frank,” Gus said. “Those 
boys are having the time of their lives. 
T'm sure they don’t know or care if you 
exist. Besides, cold as it is today, water 
would freeze before it reached the bottom 
of the filler tube.” 

“Have it your way,” said Hinchman. 
“Just so you get me out of here.” 

“Got any tools?” 

Hinchman reached over, opened a dash 
compartment, and looked in. “Adjustable 
wrench, pliers, and a screwdriver.” 

“They'll have to do,” 
Gus said. “Now, if we're 
going to check the fuel, 
ask one of the boys to let 
you have an air-mattress 
inflating pump.” 


HEN Hinchman re- 

turned, Gus had re- 
moved the gas line from 
the fuel-pump _ inlet. 
Wrapping a glove around 
the air-pump hose, he 
jammed it into the’ gas- 
tank filler. Then he went 
back to the engine. 


“Okay, Frank,” he 
called. “Pump.” 
Gasoline began to 
dribble, then throbbed 


from the disconnected 
line. 

“Was, I right—about 
the ice?” 

“Nope. Line’s clean. 
Come and hold a flash- 
light for me.” 

Hinchman watched anxiously as Gus 
reconnected the line and unhooked the 
other side of the fuel pump. He grounded 
the solenoid to run the starter. Gas 
gushed in even pulses from the outlet. 

“Looks like carburetor trouble, unless 
the line is clogged between the pump and 
the carburetor.” 

“Can you fix it?” 

“T'll try, when I warm up my hands.” 
Gus stuck them into his jacket pockets. 

Hinchman kicked a tire. “Darn that 
relief driver. He should have had this job, 
only his wife’s having a baby.” He kicked 
the tire again. “More kids!” 

Gus felt like kicking Hinchman. In- 
stead he got back to work. Finding the 
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YOUR ROCHESTER-GM CARBURETOR 
SPECIALIST OFFERS THESE 


FACTORY-RECOMMENDED WAYS 
TO NEW CAR POWER! 


Hear About Carb-AIRator? 
Many a motorist has—and 
every user has become enthu- 
siastic because Carb-AIRator 
—a hot idle compensator that 
fits all cars, cures stalling and rough idle due to 
excessive under-hood heat. This can be mighi 
noying and Carb-AIRator, quickly and es 
installed, can end it for you. Get rid of rough idle, 
stalling and hard starting due to under-hood heat. 
Get Carb-AIRator. It’s that simple! 


Yeed a New Carburetor? 
If you do you'll be money 
ahead getting a brand new 
original equipment Rochester- 
GM Carburetor. These new 
v units contain the newest car- 
buretor advances to up-date your performance and 
mileage. Check the new low price for a new 
Rochester-GM Carburetor, America’s number one 
original equipment carburetor! 


ibutor 
minded Rochester-GM 


line of factory- 
recommended performance items. Rochester 
Products Div. of General Motors, Rochester, N.Y. 


ROCHESTER 


Rochester-GM Carburetor 
specialists have scientific 
Kleanout kits on hand that 
enable them to give you a 
quick on-the-car carburetor 
clean-out, or an off-the-car 
carburetor clean-out with Off’ Kar kits. Each has 
factory-recommended components to do a thoroughly 
satisfactory job for you. Should your carburetor 
need overhaul, these same specialists have just 
the answer; Rochester-GM Carburetor Master kits. 
All the right parts for a top-quality job insure your 
getting your carburetor back into the new car con- 
dition you want. 


BT-3 Balanced Tune-up 
is the new thorough-goin, 
method of checking an 
adjusting to restore compres- 
sion, ignition and carbure- 
tion to new car performance 
standards, This GM-approved 
procedure brings back the satisfying, smooth flow of 
power you want from your car. Remember—it's a 
three-way improvement—and you need all three: 
Aight compression, snappy ignition, top carburetion. 
Ask your Rochester-GM. Carburetor specialist to 
put your engine back in the top performance and 
economy bracket. 


America’s 

number one 
original equipment 
carburetors 


BURETORS 


GENERAL MOTORS 


wrench flats on the flexible fuel line 
rounded off at the carburetor end, he 
wrenched on the carburetor inlet fitting 
itself. With his lips to the line, he blew 
back into it. No obstruction. 

‘Then Gus had a hunch. “Let me have 
the flashlight.” Moving into a position so 
Hinchman couldn't see, he groped into 
the open carburetor inlet hole with the 
screwdriver. 

“Afraid it’s carburetor trouble, Frank,” 
he said, straightening up. “No job to 
tackle tonight.” 


BEFORE Hinchman could argue the 
point, one of the boys came running. 
“Hey, Mr. Wilson! Doc says to tell you 


lure was worth 


but f felt myn 


chow’s on. We're having fried fish, skillet 
bread, and potatoes baked in the coals.” 

“How about it, Frank? Sounds mighty 
good to me.” 

“Got to eat, I guess,” Hinchman said 
grudgingly. 

Half an hour later the boys were gath- 
ered around the campfire singing “Old 
MacDonald Had a Farm.” 

Gus filled a pipe and struck a match. 
“Had enough to eat, Frank?” 

“TI can hardly move,” Hinchman said. 
“Must admit I don’t remember when 
food tasted so good.” He yawned. “Did 
those boys really cook everything, Doc?” 

“Yep, right from cleaning the fish.” 

“Wonder how cold it is.” 

“Last time I looked at the thermome- 
ter it was 18 degrees,” Doc said. 

Gus got up. “Here's an extra sleeping 
bag, Frank. Might as well crawl in and 
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“Cost me quite a bit to hace it done, 


keep wa.tr—cuty until you're ready to 
bed down in the bus, of course.” 

It wasn't long before Hinchman was 
snoring. “Better zip him up,” Doc said. 
“It's time we all hit the sack.” 


INCHMAN woke up fighting the 

confinement of his sleeping bag. He 
sat up, shielding his eyes from the early- 
morning sun. Gus came over, warming 
his hands on a steaming cup of coffee. 

“Hey, Gus. What am I doing here? I’m 
supposed to be in the bus.” 

“Doe and I weren't going to carry you 
there, Frank.” 

“Guess I fell asleep,” Hinchman said 
sheepishly. His nose twiched. “Say, 
what's that smell?” 

“Bacon and eggs, hot cakes 
and coffee, Mr. Hinchman,” 
said one of the boys. 

Gus watched the bus owner 
shovel in the food, talking to 
the boys between mouthfuls. 
Frank Hinchman was smiling. 

“I don’t believe it Doc 
Garvey said. “I even think I 
heard the old cuss laugh.” 

“Glad he’s in a good mood,” 
Gus said, “because I'm going 
to have to tell him I fixed his 
school bus last night.”” 

“You did what?” 

Gus dug a tiny tube-shaped 
brass screen out of his pocket, 
One end was open. The other 
had a brass cup. 

“The open end of this filter screen 
should have been pushed over a shoulder 
on the end of the carburetor fuel-inlet 
fitting,” Gus explained. “When I removed 
the fitting, the screen didn’t come out 
with it. I fished it out.” 

“Was that the fix?” Doc asked. “You 
could have started the car then?” 

Gus nodded. “There’s a little spring to 
hold the filter screen over the end of the 
fitting. Someone who worked on Frank’s 
bus forgot to put it in. The screen worked 
itself off the end and surges of gas forced 
the capped end up against the inlet hole, 
cutting off the fuel supply. When the 
float chamber emptied, the engine quit.” 

Doc grinned. “Gus the Good Samari- 
tan. What if it had turned out to be a 
frozen line?” 

“That would have been easy, Doc. The 
big problem was thawing out the driver.” 


PONTIAC’S TEMPEST ENGINES ARE FULL-HOUSE 


Pontiac for nineteen-sixty is a mighty full 
package for those with a highly trained sense 
of car appreciation. 

Lovers of true road machinery have been 
having a field day admiring the great new 
Tempest power plants. Ranging from the 
economy 215 horsepower model to the full- 
house 318 horsepower version, they're the 
most respected V-8's ever tucked under a 
passenger car hood, Gear boxes to match. 
Axle ratios to suit. 

And listen. The noise boys have dampered 


PONTIAC swe oncy can wern wive-reack wneeis 


sound down to where you'll swear they've 
insulated the road. Suspension improvements 
have also helped in this department . . . as 
well as in ride and handling. 

‘These are the kinds of advances you expect 
from the team that created Wide-Track 
Wheel Design—greatest cure for “car-sick- 
ness” in an American passenger car. 'Nuff 
said? Go see! You'll learn in a quarter mile 
why people who know cars best respect 
Pontiac most. 


MOTOR LIFTS OUT of the 
mower shell (left) after 
simple disconnect. The 
2%-hp. engine main- 
ins 3,600-r.p.m. speed 
00 rp. 


wit ry 
means of a sensitive 
mechanical governor 
said to be unique on 
gasoline mower motors. 


MOTOR DROPS DOWN 
into outboard assembly. 
Coupling on the motor 
shaft fits over the end 


of outboard’s splined 

ropeller shaft. Three 

Bolts secure engine in 

place; Complete, out- 
rd weighs 43 Ib, 


One Motor Powers 
Mower and Outboard 


ae - 


ITH a new, three-unit combination 

you can cut the lawn or propel a 
small boat, The power unit is a 2%4-hp., 
one cylinder, four-cycle gasoline engine. 
It fits into a rotary-mower shell or into 
an outboard-motor assembly. 

Switching from mower to outboard use 
takes a screwdriver, a wrench, and a 
Woodruff key supplied with the unit. The 
throttle cable, cutting blade, muffler, and 
three mounting bolts are removed. ‘This 
frees the engine, which is lifted out of 
the mower shell. A cooling fan and an 
engine-shaft coupling are then attached 
to the power unit. Lowered into the out- 
board assembly, the engine shaft is cou- 
pled to the propeller drive shaft. The 
three engine-mounting bolts are tight- 
ened. Bolting a heat exchanger to the ex- 
haust finishes the conversion. 

Acco Power Products of Exeter, Pa., 
sells the Outboard Mower for $149.95. 
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YOU START THE OUTBOARD by cranking the im- 
pulse starter handle on top of the motor. The 
seagoing rig is 43 inches high and has a seven- 
inch-diameter prop that turns at 2,400 r.p.m. 


JANUARY 
SPECIAL! 


$ 95 


COMPLETE 
Higher in Conada 


If bought separately, 
would total $14.95 


on 2 e "EP 2H px 


Pencil Burner Two Cylinders 
‘ond Valve of Fuel 


Bross Flame Bross Soldering 
Spreader ‘Attachment 


MAKES DOZENS OF JOBS EASIER! 


* Setting Tile + Burning Off Old Paint + Sw 
* Soldering 
+ Spli 
+ Car Body R 


ting Copper Fittings 
+ Removing Putty 

+ Refinishing Furniture» Thawing Frozen Pipes 
irs * Starting Incinerator + Loosening Frozen Nuts 


‘You'll find so many uses for your Craftsman Propane Torch this winter, you'll 
wonder how you ever got along without it. Chores and repairs that were too 


hard to do before now become easy! The Craftsman Propane Torch is as 
simple to light as a gas stove—no filling, no pumping, no priming. Safe, toor 
it lights or burns in any position—even upside down! (UL listed.) Carry the 


kit to your work—accessories are always with the torch, handy and in place. 
Get this Craftsman kit now and save $5 during Sears January Special! 


ROEBUCK AND CO. 4 


Buy this Crafteman Torch Kit at your nearest Sears Retail Store or Catalog Sales Office... — 
‘or through Seora Catalog at home. In Canada at Simpsons-Sears Ltd. Retail Stores t 


SOLD ONLY AT SEARS... SATISFACTION GUARANTEED OR YOUR MONEY BACK —— © 1960, stars, roraucx AND co. 
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Short Cuts 
and Tips 


WIRE HANDLE 
TIGHT PUSH FIT: 


Chuck-Cleaner Made from Bottle Brush and Dowels 


Berore mounting a chuck on a lathe 
spindle, you should brush chips out of 
the threads of both spindle and chuck. 

Any brush will do for the spindle. A 
bottle brush is good in the chuck, but it 
should have a handle that rotates easily. 
You can make the handle from a 4” piece 


bape 


of %” hardwood dowel and a 1” button 
of 2” dowel. Drill the dowel to take the 
wire of the brush and fasten the button 
with a single nail. Hold the button against 
the palm with your third finger and rotate 
the handle with thumb and index finger. 
—Walter E, Burton, Akron, Ohio. 


Loosening Bottle Caps 

Wuen the metal screw cap on a bottle 
is so tight you can’t budge it, try this: 
Turn a heavy string once around the cap 
and, holding an end in each hand, see-saw 
it back and forth a few times. You can 
hold the bottle beween your knees while 
doing it. The heat generated by friction 
often expands the cap enough for it to 
turn easily.—Ken Murray, Colon, Mich. 
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Hanging a Full-Length Mirror 
‘You can mount a full-length mirror on 
a bedroom door or wall with six dime- 
store window-shade brackets. Holding the 
mirror in the desired position, mark the 
edges on the door. Screw on the brackets 
with the tabs in so they will be concealed. 
‘Then place the mirror between them and 
screw to the frame through the roller 
holes.—R. M. Woodbury, Natick, Mass. 


Fastest moving Sea-H 


JOHNSON V-75 


. combines new speed, 
power and dependability 
in 1960's “dream” motor! 


‘The 1950's were exciting years in outboarding! 
Ten years ago who could have imagined the 
progress that has been made in outboard pow- 
er, speed and dependability? 
An all-new motor for a new decade 

But what lies ahead for the 1960's? Johnson 
engineers have come up with their answer— 
the all-new Sea-Horse V-75, a “dream” of a 
motor. For the first time in outboard history 
you can get the best of speed, power, quietness 
and dependability in a single power plant. 

A new high in “V" power 
Johnson’s famed, balanced-firing V-engine de- 
sign now develops a full 75 hp, 0.B.C. certified 
at an easy running 4500 r.p.m. Displacement 
is 89.5 cu. in, This fast-thrusting power makes 
heavy cruisers feel frisky as runabouts! 

New speeds of over 40 m.p. 
Actual on-the-water tests have verified that 
this is the fastest moving Sea-Horse ever 
launched. One reason: the V-75 has a remark- 
ably compact, yet complete, lower unit gear- 
case. The lower unit is blade-thin, cutting the 
water with far less drag than any lower unit 
ever before—an engineering masterpiece when 
you consider that it still allows full gearshift. 
You also get a choice of 3 propellers, at no 
extra cost, to get maximum performance what- 
ever your boat or load. 

New ideas in dependability 

Over two million Sea-Horses already built 
(more than any other make) have earned the 
reputation of being the most dependable out- 
boards afloat. But Johnson engineers were not 
satisfied. For 1960 the V-75 has outboarding’s 
first automatic choke for faster starting in any 
weather. They have added new hydraulic 
shock absorbers to absorb the shock of the 
motor when it flips up and comes down, should 
you hit an underwater obstacle at high speed. 


~ 


‘New Sea-Horse V-75 


$895 with electric starting 


‘See this exciting V-75 and six other new Sea- 
Horses, 3 to 40 hp, now at your Johnson deal- 
er's. He’s listed in the Yellow Pages under 
“Outboard Motors.” 
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CREATED FOR THE PARTICULAR CRAFTSMAN 
Porter-Cable ALL-PURPOSE BELT SANDER 


For over 30 years, Porter-Cable has been making superior belt sanders especially 
designed for the exacting needs of cabinet make builders, woodworking shops. 
and furniture factories. Now . . . the homecraftsman can afford the same professional 
quality and features with this all-purpose, versatile Model 165 Belt Sander. It can 
faster and better from removing heavy stock to fine finishing, to 
polishing and sharpening. Many exclusive Porter-Cable features such as the power- 
ful motor, specially lubricated ball bearings, perfect balance, and light weight make 
this a truly quality tool. Buy during Porter-Cable January tool days—only $59.95. 


do everyth 


PORTER-CABLE MACHINE COMPANY 
6151 Marcellus Street, Syracuse 4, N.Y. 


We Nearly Had Pigeon-Guided Missiles 
(Continued from page 73) 
creditable 55 percent of their 96 “runs” 
on the distant ship (a quarter-inch-long 
image on the screen) were judged suc- 
cessful. Four pigeons, star pupils, aver- 
aged 79 percent. With the near ship, the 
score for all improved to 60 percent, de- 
spite erratic steering. (Pecks landed all 
over the screen-filling image.) 

Observers called the pigeons’ pecking 
rapid enough to steer a 600-m.p.h. missile. 
That was the speed of the Navy’s jet- 
propelled, ship-launched Regulus I mis- 
sile, just developed in 1948. 

Color movies came next, Sent up to 
get them, a jet plane made diving runs 
on a destroyer and a freighter. The 
destroyer film tested whether a ship's 
rapidly enlarging image, as a missile 
dived on it, would confuse the birds. It 
didn’t—60 percent of their runs suc- 
ceeded, The four star performers scored 
80 percent. 

Approaching a ship from different an- 
gles—ahead, astern, broadside—did throw 
them off. Their score slumped to 30 per- 
cent; the Elite Four’s to 40 percent. But 
switching the target from a destroyer to 
a freighter, a bigger change to human 
eyes, didn’t bother them at all. 

By now, Project Orcon was nearly 
three years old. Other guidance systems, 
with increasingly sophisticated electron- 
ies, were vastly improving meanwhile. It 
was time to compare merits. 

Pigeons had shown they could guide 
missiles—well enough, under ideal con- 
ditions, to score hits. But clouds, waves, 
and shadows could mislead them. Pigeon 
piloting was restricted to visual range. 
It would work only in daytime. 

Rival systems’ attractions prevailed 
Project Orcon coasted to an end in 1953. 
After keeping it under wraps six years 
longer, the Navy decided the extraordi- 
nary story could be safely told. 

The tale has a footnote. Today, the 
conducting glass developed for the Sec- 
ondary Trainer's screen has become a key 
feature of U. S. warships’ combat infor- 
mation centers. It serves in radar dis- 
plays on which plotters trace the course 
of attacking aircraft with electrical 
probes. So Project Orcon did make a 
valued contribution to defense, even 
though a pigeon never rode a missile — 
Alden P. Armagnac. 


What the 


MODEL 165 
Porter-Cable 


2%4"x21" BELT SANDER 


can do— 


1 
GUIDE...send for / | 
complete Porter-Cable |* | 
POWER TOOL Guide. I 
Porter-Cable Machine Co, | 
6151 Marcellus Street, Syracuse 4,N.Y. | 
Please send me FREE copy of your illus- | 

| 
1 
1 
1 
1 
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trated Power Tool Guide. 


The Corvair Coast-to-Coast 
{Continued jrom page 113) 


“What's that funny sound?” I asked 
my wife, uneasily, on a rainy morning. 

She listened. “Oh, that,” she said. 
“That's just the tires going through the 
puddles.” 

‘Some of our driving days got warmish, 
and here we experienced another unex- 
pected satisfaction. No engine heat drift- 
ed back to us from up front, no trans- 
mission heat from the floor. 

At our nightly stops I had the chance 
to mull over other characteristics of the 
car. The headlights, for one thing, were 
nothing less than splendid. On high beam, 
they picked up reflective signs a mile 
away. 

Despite a heavy luggage load on the 
rear seat, the car had none of the rear- 
end sag and the headlight deflection that 
afflicts most automobiles. 

Steering was quick and light. That, 
and the car’s dimensions, made parking a 
snap. Despite a weight distribution of 60 
percent on the rear wheels and 40 on the 
front ones (compared with 45-55 on con- 
ventional cars), I found no oversteer. 
That is the tendency of an automobile, 
particularly those with rear engines, to 
tighten a turn. Nor did I find that com- 
panion of oversteer—excessive wind- 
wander and wheel fight at high speed in 
high winds. My wife did not agree with 
me entirely. 

With a 3.55:1 axle, the car’s power 
was—to me—no more than adequate for 
passing on two-lane highways at speeds 
of 60 m.p.h. and above. I was inclined to 
wait longer, for clearer going, than I 
would have with a more muscular engine. 

As with any automobile, the Corvair 
can be subjected to niggling criticism. 

Spark timing was a problem. For max- 
imum power in the mountains, I had the 
spark advanced. At the same setting 
(five degrees before top dead center) on 
the Southern California coastal plain, I 
got annoying engine ping. This was due 
to the denser air charge (automatically 
increasing the effective compression) and, 
perhaps, the tendency of all air-cooled 
engines to run hotter than water-cooled 
ones. No doubt the lower octane rating of 
‘Western fuels contributed, too. 

Some ping in the Corvair under heavy 
load is perhaps inevitable. 

The aluminum engine’s low inertia re- 
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quires a practiced touch on the accelera- 
tor to keep from killing it when releasing 
the clutch in low gear. 

I had been told that dripping oil on 
that snaking fan belt could lead to its 
early deterioration. So I grew old-maid- 
ishly fussy about handling the dipstick 
and replenishing the oil myself. 

The tire pressures are critical for ride 
and handling. I felt impelled each morn- 
ing, in 17 days of pretty hard driving, to 
recheck the specified 15 pounds in front 
and 26 rear (cold). 

The top of the panel was gloss-finished, 
and with the sun at a certain height, 
driving into it created a blinding hot 
spot in the windshield by reflection. 

I found that the spare tire’s pressure 
couldn’t be checked without unscrewing 
the locking wing nut and pulling the 
wheel toward me. That's because the 
valve faces away from you. 

My second thoughts on the stamina of 
the V-belt cooling system occurred at the 
factory, in Willow Run, Mich., where I 
stopped on my way home. There I was 
told that belt breakage had been occur- 
ring when the belts were tensioned at 
more than 100 pounds on the production 
line. The requirement was 80 pounds— 
read at the moment of deflection on a 
simple spring scale. In the first few days 
of production, evidently someone hadn't 
been given the word. 

‘That squared with my experience. At 
Albuquerque, N. M., the belt had begun 
riding on its side over the idler pulley. It 
was too tight. A mechanic reduced the 
tension, but the damage already had been 
done. The belt failed in the next 375 
miles. The replacement belt, properly 
tensioned, performed perfectly from there 
on. 

Finally, that heavy rear end must be 
treated with respect. On the shores of 
Lake Michigan, I insisted on taking a 
picture of the Poputar Science Corvair 
against an eye-catching background of 
breaking waves. 

“Better not get into that sand,” cau- 
tioned my wife. 

“You stay in the kitchen,” I told her. 
“T'll handle this.” 

It was a half-hour before a Good Sa- 
maritan came along to tow me out. 

I still love the Corvair. 


YOUR NEW HOME 


custom-built with 
P-B Components 


HAS EXTRA QUALITY THROUGHOUT 


Fhe home vou are planning to, build should be the 
home ‘which tits the needs and te tastes of your 
family, Today, it can be eusiom-built with greater 
wality and speed than you ever thought possible, 
his i mot a sudden miracle—it is the result of 24 
yeurs of research—plus the actual building of many 
inillions of dollars of homes. 

Tn essence, all major components of your home 

(the ones that enclose the structure from Moor. to 
ult to carry out your plan. ‘They 
are in the nearby plant of yout 
Building: material distributor—from frst-auality 
‘materials and. with absolute precision. When, they 
Come to your property, they go together in one day. 
Your walls and paritions are nat of some limited, 
arbitrary length or width, but roomes/ze—with either 
exterior finish or sheathing applied and interior finish 
applied. They can even be wired for electricity. Floor 
components are built mainly 8 ft. in width and the 
Jength needed: underflooring is insulated and factory 
finished flooring already in place, Ceiling compo- 
nents have the ceiling material in’ place. Roof and 
fable components have sheathing in place, You have 
ull choice of exterior and interior finishes. 

You buy (or have your builder buy). P-B Com- 
onent Parts from your local lumber dealer. Manu- 
fctured under controlled. conditions, you get. the 
highest quality for the minimum of cost. In addition, 


a hi-compression 


staple gun 
5) 


With Exclusive 
Push-button Loading 
and Built-In 

Staple Extractor, 


Indispensable for home use...and never before 
priced so low! This compact, all steel, powerful 
SWINGLINE 101 staple gun is ideal for insulo- 
tion, carpentry, upholstery, screening, wire fenc- 
ing, plus thousands of other uses. Handle locks to 
fit pocket. Lightweight, maneuverable, jam-proof! 
Staple sizes ¥4", Su". Send for FREE book—"Tips 
for Tacking”’. 


Swinghne: 


© INC. 


Dept. PS-1-0 Long Island City 1, New York 


—there is, suddenly, 


Pew: standing on your lot 


you get a home free from dampness, drafts 
‘and bathroom noises—a home that is quiet 
and unbelievably cool and comfortable in 
‘Summer, with low heating costs in Winter. 
FREE a fully illustrated 8: 

sti 
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SS 


age 
jory. Kindly address 


folder—tells the full 
Department A-3. 


HOMASOTE company 


IN ONE DAY 


Homasote of Canada, Ltd, 


Trenton 3, New Jersey 


‘© 224 Merton Street, Toronto 7, Ontarlo 


Performance- 
with 
GRAVELY 


Power! 


Gravely does the jobs other tractors can't! The 
unmatched performance of the Gravely Tractor 
gives you dependable POWER at your command 
to mechanize your lawn, garden and farm jobs. 

POWER to plow deep and e: perfect seed- 
bed in one operation. Change attachments, mow 
the toughest rough or the finest lawn. Choose from 
30 job-proved, year-round tools! 

NEW full-flow Oil Filter, NEW Power —now 6.6 HP— 
tegral REVERSE, ALL-GEAR DRIVE. Optional Electric 
arter, Riding or Steering Sulkies. Ask your authorized 

Gravely Sales and Service Dealer for a FREE 


INSTALLMENT PLAN AVAILABLE 


GRAVELY TRACTORS, INC. 


).BOX 602-4 DUNBAR, W. VA. 


PATTERNMAKER or 


You'll work better with 


tarrett 


Whether you work for pleasure or 
profit, you'll find tools in the big 
Starrett catalog that will sharpen 
your skill, speed the job, make it 
easier and more rewarding. Send 
today for your free copy. Use the 
coupon. 


STARRETT TOOLS are carried by 


THE L. S. STARRETT COMPANY 
Dept. PS, Athol, Massachusetts 


' 
| 

| 

I Please send my tree copy of Catalog 27 describing over 3,000 
[Starrett Toots for professional and amateur craftsmen. 
1 

! 

! 
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The Corvair in Rough Going 
(Continued from page 118) 

ocation, when we were descending the 
Mt. Washington Stage Road. (Shut for 
the season, it was opened as a courtesy 
to PS; and, since the road was icy and 
the weather atrocious, the management 
kept a fatherly eye on us by phone and 
radio.) We were coming down fast on a 
series of switchbacks. The surface was 
deeply corrugated, frozen, lubricated by 
a thin glaze of slush. 

A rational speed on this slithery, 14- 
percent downgrade might have been 
10 m.p.h. For experiment, we pushed it 
to 20, 25, and then 30 m.p.h. Still on 
rails. It wasn't until we tried the moun- 
tain turns at about 35 that she came all 
loose in some quick and hairy tailwags. 
Simultaneously we realized that the 
scenery nearby—granite, arranged verti- 
cally—was the sort that could wrinkle 
more than a fender. So we hastily backed 
off, and liked the Corvair even more. 

That crazy heater. The designer of an 
air-cooled car can bleed heated air from 
the engine, run it through an exchanger, 
and, with considerable ductwork, breathe 
warmly on the customers. Or he can sim- 
ply drop in a separate gas-fired job. The 
Corvair people chose the latter. They 
supply an awesome and whimsical piece 
of machinery, laden with blowers, fire- 
pots, tubing, hoses, and assorted bits of 
fail-safe gadgetry. It is said to drink .1 
gal. per hour in normal use, and .25 
gal./hr. in bitterest weather. 

We ran it continuously, preferring 
comfort to the m.p.g. that it cost us. It 
worked fine once we got the hang of its 
controls (no ram air, a two-speed blower, 
and a very sensitive thermostat). On 
bleak early-morning starts it was a joy, 


| for it began to spit out therms only 18 


seconds after fire-up. 

One whimsical aspect was an ingenious 
“purge circuit” that makes the combus- 
tion blower run for a measured interval 
after you shut it down. This leads, the 
first time you put the car away for the 
night, to a momentary sense of despair at 
your inability to turn things off. Another 
oddity is the bizarre noise it sometimes 
makes—burbles, growls, thrumbles, a 
high canary trill, and occasional flatulent 
burps. None of these antic sounds are 
audible at road speeds. But in town, 
idling at a red light, you have the im- 


The Corvair in Rough Going 
pulse to say “Beg pardon” to passing 
pedestrians. 

Blow, ye crosswinds. On a bleak 100- 
mile stretch along the St. Lawrence we 
had strong, gusty crosswinds. We found 
them something between a problem and 
a nuisance. It was certainly easier for us 
than for a poor VW we tailed briefly; he 
was all over the road. But the Corvair 
plainly knew that the wind was blowing. 
Careful observation suggested that the 


car was not directionally sensitive to | 
gusts: They did not set it on a new, tan- | 


gential course. Instead, a sharp gust | 


simply displaced the car a few inches 


sideways, on roughly the same course. | 


Power plant. The little 140-inch alumi- 
num mill starts immediately and warms 
up fast. Hills are no problem; passing at 
low speeds is done a little more circum- 
spectly than usual, because the engine 
has relatively little muscle at the low 
end. Above 45, she accelerates handily. 

One odd bit of engine trouble plagued 
us for a time: a perplexing roughness and 
output loss that occurred only at high 
speed. No ordinary tune-up procedure 
helped it. It was finally found to be high- 
speed carburetor icing, occurring in cold, 
wet weather. Chevy engineers confirmed 
the diagnosis, and added that a running | 
and retroactive fix had been added to all 
cars. This bleeds a little warm air from 
beneath the shroud to raise inlet air tem- 
perature slightly. 

The squawk sheet. In heavy rain we 
took water around the driver’s door and in 
the luggage compartment. The headlight 
dip switch was temperamental. The park- 
ing brake, which is set by a ratcheting 
arm and released by a separate lever, 
couldn't be undone except with a re- 
sounding crash. There wasn't quite 
enough leg room for a tall driver. The 
dash panel needs redesign: On the left it 
casts instrument-light reflections on the 
windshield, and on the right it faces the 
passenger with a murderously hard, sharp 
edge. The stick shift, otherwise a pleas- 
ure, had too long a throw. Door locks 
(they’re set by reverse travel of the in- 
side lever) can’t be checked visually; you 
have to try each door. 

In summary. On rough going, Corvair 
is both capable and delightful to drive. 
Its six-inch ground clearance and de- 
cisive traction help it go in mud and snow. 


| 


LOOK, MISTER! 


Vo Hands 


9s Solh-Gripping 
CHAN ‘we, LOCK 


No. 410 


HEAVY-DUTY PLIER 


How's this for gripping power? 
You won't know your own 
strength 'til you grab hold with 
this heavy-duty selt-gapping 

plier. The Channellock No. 410 
HEAVY-DUTY is actually a com 
bination plier-wrench ... . and it 
will get into tight places you 
can't reach with a pipe wrench. 
A mighty handy, multi-purpose 
tool with four jaw adjustments 
up to 1-1/8 


ASK YOUR TOOL SUPPLIER FOR A 
CHANNELLOCK No. 410 HEAVY-DUTY PLIER 


er suse irs 
A cENuINE 
CHANNELOCK 


i 48,| 
My! Wh / 
CHAMPION DeARMENT TOOL COMPANY 


MEADVILLE 2, PENNSYLVANIA 
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New EASY-TO-LAY 
Bruce Crestwood Floor 


It’s PREFINISHED Oak! 
All you do is nail it down 


Now you can have beautiful new oak floors in 
less than a day. Crestwood is a modem pre- 
finished flooring in a special size (2” wide by 
only %” thick) designed to be laid over your old 
wood floor or subfloor. 
Completely finished—even waxed—at the fac- 
tory, Crestwood requires no sanding or finishing. 
It's ready for use as soon as it’s laid, and will give 
your home rich style and beauty. 
Crestwood Is packaged in an easy-to-handle 
carton containing enough flooring (with proper 
nails) to cover 25 sq. ft. of floor area. Flooring 
ape have tongues ag poe for blind nailing, 
nail positions marked on tongues for your 
convenience and to assure adequate nailing. 
A new Bruce Crestwood Floor will cost you less 
than a good rug or carpet . . . and will last the life 
of your home. Sold by leading lumber dealers. 
Mail coupon below for colorful literature. 


MAIL FOR LITERATURE 


E. L, Bruce 


Box o7-¥, Memghis 1, Tenn 


UCE CRESTWOOD FLOOR 
‘Product of world’s largest hardwood foo 
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New Anite ieee Cure oe aaeeaches 
entineed from page J 
adjusting brakes are new a Lincoln 
this year. 

‘@ Rambler, All models have switched 
from riveted to bonded linings for longer 
lining life. 

© Studebaker. Finned, weather-sealed 
brake drums are standard on all Hawks 


| this year. 


CTANE appetites are less finicky for 

most of the 1960 engines. The aver- 
age octane number needed to satisfy the 
new cars is down slightly for the second 
year in a row. A long steady climb in 
octane requirements that saw the aver- 
age rise from around 70 in 1947 to 96 in 
1958 has definitely leveled off. Engine 
engineers say it is likely to remain near 
the present level for the foreseeable fu- 
ture. 

In part, this reflects an increase in 
the number of models that will run on 
regular gas. But even on engines for 
which there has been no change in the 
grade of fuel recommended, octane re- 
quirements have been reduced to give a 
greater margin of knock-free operation. 
‘This has been achieved by minor reduc- 
tions in compression ratios, juggling 
spark-advance curves, and in some cases 
by changes in combustion-chamber 
shapes. It was brought on by persistent 
complaints from customers living in areas 
where the octane ratings of pump fuels 
fall below the national average. 

Another problem that has plagued late- 
model cars is foreign particles (mainly 
iron oxide) in the gasoline. Auto makers 
have made an all-out effort to beat the 
specks this year. Just about every car has 
a new fuel-filtering system. Most are 
using a new throw-away filter element in 
the fuel line and a plastic filter in the 
gas tank. 

Cuts in horsepower are common. All 
but the plushiest makes have “economy” 
engines available. Two-barrel carburetors 
are more widely used. Mercury and Lin. 
coln, in fact, have abandoned four-barrel 
carburetors completely. 

Several other makes have switched 
from four- to two-barrel jobs for their 
standard engines. Chevrolet has dropped 
its optional fuel-injection engine for pas- 
senger cars. It is available now only for 
the Corvette. 


Driving the Air Scooter 
[Continued from page 135] 

Now the fun began. I shifted my 180 
pounds to the right. The scooter tilted 
that way and, with an eerie will of her 
own, seemed to slide downhill like wet 
Jell-O on a plate. We sailed along at 
about 10 m.p.h., pushed by the wind. 
Unnervingly, the scooter revolved in 20- 
to 30-degree swings. 

We drifted 50 feet along the hangar 
apron, right to the edge. I wanted to stay 
off the wet grass so I leaned to the left. 
But the scooter just hung there. Maybe 
the wind was giving me trouble; maybe 
it was natural malevolence. The handle- 
bars, connected to nothing, were no help 
except as handgrips. I leaned forward. 
She promptly dipped and stuck her nose 
on the ground. Oops, too much. I leaned 


back to level her up. Gently, gently now | 
—just a touch of forward weight. That | 


did it. The scooter moved ahead. 

Gradually I circled her back to the 
starting place. The course was zigzag. I 
rolled back the throttle. Engine noise 
dropped. Softly, as though landing on a 
mattress, the scooter sat down. I relaxed 
for the first time in 10 minutes and 
grinned like an idiot. 

I’ve put a lot of time in on motorcycles, 
scooters, boats—everything that leans. 
But this oddly cranky air scooter was by 
far the most sensitive. Its handlebars do 
nothing. The throttle only puts you up 
or down. The crucial parts of control, di- 
rection and speed, are managed by lean 
alone. At the present state of the art, it 
is not remotely a highway vehicle. 

But perhaps a yogi would feel at home 
on the air scooter. Any man who could 
shift his stomach a few centimeters left 
or right might have it made. Trying to be 
moderate at controlling, I had found my- 
self staring at obstacles much like a yogi 
when we sidled up to them. By a power- 
ful act of will I had hoped to make the 
machine back off, but the scooter never 
got the message. It kept banging into the 
wall or whatever until the correct, infini- 
tesimal twitch sent it gliding away. 

Thad done quite well for the first time, 
Sweeney told me. All I needed was an- 
other half-hour in the saddle to match | 
Princeton’s best riders. I beamed. Of 
course, he added, of the hundred or so 
who have flown the air scooter so far, 
only one has failed to make it perform. 


More features 


for less money 


SOUTH BEND 


Accuracy for close-tolerance work. 


1 Smooth, vibration-free operation for exceptionally 
| fine finishes. 


1 Superfinished, heat-treated spindle and bronze sleeve 
bearings for long, dependable service. 


W 10” swing, up co 34” berween centers, for handling 
wide variety of small work. 


1 48 longitudinal feeds, 48 cross feeds, 48 thread 
cutting feeds (Model A). 


| m4 types —94 models to choose from. Prices start 


b. factory. 


# South Bend Lothes, Milling 
Drill Presses & Pedestal Grinders 


Machines, Shop: 


SOUTH BEND LATHE, inc. 


South Bend 22, Indiana 


Building Better Tools Since 1906 


Up to 24 months to poy 


NEW MODEL 


POWER SAW 
1959 MODEL NOW SOLD BELOW COST 
BLADE TILTS » TABLE REMAINS LEVEL 


Heavy duty all cost ir 
Precision ground 


‘. Send check 
‘MO. $2.00 deposits on C.0.0. 

SAVE $15 ON THIS SPECIAL BARGAIN 
DURING OUR MODEL CHANGEOVER 
This saw is our 1959 model. Brand new — sent to 
you in factory sealed cartons. Sold and guorante 
direct from factory to you ot @ fantastic bargo! 


LOOK AT ALL THESE SPECIAL FEATURES 
Blode ediusts to, any ongle up to $0° + Single Hond 
Tilts and locks blade with o twist of 
lade raises ond lowers cu 
in-ground cast iron table. 


Tong-losting, 
time * Shipp 
FAMOUS Ami 
Try this fomous jays. IF not completely de 
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AMERICAN MACHINE & TOOL CO. 
Royersford 6, Pa.. 


Jr en aro 
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[> 


Machine 
(co 

The ultimate in smallness and preci- 
sion has by no means been reached. MPB 
has just opened a new $500,000 research 
center, where engineers will probe further 
into the mechanical microcosm. The de- 
velopment of even stronger and purer 
metals is one important need. 

Gilbert gazed at one of the shining 
specks on his desk and remarked, “We 
can make them half that size if anyone 
needs them.” 

Suecess story. Another builder of 
mighty pygmies is 31-year-old Edward A 
White of Fort Wayne, Ind. The son of a 
Boston electrician, at 15 he got a job ina 
Harvard electronics research laboratory 
to finance his engineering studies at 
Tufts, and later helped to teach a Har- 
vard computer how to multiply, Eight 
years ago he saw the need for miniature 
gears, and set to work alone in a Fort 
Wayne two-car garage with a single gear- 
cutting machine and an_ instruction 
manual. 

Within five years his annual sales 
topped $1,000,000. Today, as president 
and chief owner of the Bowmar Instru- 
ment Corporation, he is the country’s 
leading manufacturer of gear wheels so 
minuscule that they can get lost in 
pocket lint. 

White owes much of his success to the 
development of the “servo-mechanism”— 
a compact electro-mechanical “nerve bun- 
dle” that aims guns, tunes airborne radar 
antennae, guides missiles, and does many 
other control jobs. This little triumph of 
automation needs a nest of intermeshing 
gears to adapt the speed of its flea-power 
electric motor to the control device, and 
superprecise midget gears were hard to 
find. 

White supplied the missing link. To- 
day, his gear assemblies are used in 
the newest jet bombers, the X-15 rocket 
plane, the Jupiter, the Redstone and 
many other missiles. 

Smaller and smaller. In a tour of his 
new plant, manned by 300 employees, 
Mr. White pointed to a little cylinder the 
diameter of a penny and less than two 
inches long. “That contains a complete 
electric motor and gear transmission used 
in airborne radar and other advanced 
guidance systems,” he said. “It has been 
sweated down from a device three times 
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Machine Parts Too Small to See 
its size and weight, and soon we'll have 
one even smaller.” 

White's smallest gears weigh about a 
thirtieth of an ounce and have teeth no 
larger than a grain of sugar. Too small 
for the human eye to inspect, they are 
magnified by an optical instrument and 
blown up on a screen. When White en- 
tered the business, a gear tooth that had 
a tolerance of one-thousandth of an inch 
was considered highly accurate; his gears 
are 10 times that accurate. 

‘The little motors that operate these 
guidance devices are another marvel of 
micro-miniaturization. One of the world’s 
smallest, made by the Eclipse-Pioneer 
Division of the Bendix Aviation Corpo- 
ration, is about as thick as a fountain-pen 
barrel and about an inch and a third long. 

Demand for accuracy. Hand in hand 
with size-shrinking goes a constantly in- 
creasing demand for dimensional accura- 
cies once undreamed of. Says Louis F. 
Polk, Bendix vice-president: “Projected 
piloted plane speeds of more than 4,500 
miles an hour and missile altitudes up to 
240,000 miles with speeds of more than 
24,000 miles an hour present incredible 
precision requirements in making control 
systems and various sensing devices. 
Within 10 years the components of these 
devices will probably have to be accurate 
to a tenth of a millionth of an inch.” That 
s, an imprecision too infinitesimal for 
fhe human mind to comprehend, or a 
speck of contamination too minute for 
human perception, could be magnified 
into gross errors of navigation when to- 
morrow’s space monsters blast off into 
the unknown. 

Shrinking such devices without sacri- 
ficing reliability is fabulously expensive 
and time-consuming. It has taken Inter- 
national Business Machines three years 
and two million dollars to reduce the 
weight of a certain missile-guidance sys- 
tem from 100 to 25 pounds, and IBM 
expects to spend an equal sum getting it 
down to two or three pounds. 

New lows in size-shrinking are re- 
ported whenever engineers meet. A light- 
bulb the size of a pinhead has been 
fabricated by the Army’s Diamond Ord- 
nance Fuze Laboratories for use in com- 
puters. It may also be placed on the ends 
of dial needles in airplanes. 

Radio “dice.” Within a few months, 
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Machine Parts Too Small to See 
RCA engineers expect to perfect a proto- 
type walkie-talkie for the Army weighing 
only five pounds. All the parts that used 
to be wired together on a “breadboard” 
have been shrunk to paper-thin wafers a 
third of an inch square and stacked to- 
gether in a little cube. Although their 
first uses will be in military devices, 
these “dice” will eventually revolution- 
ize civilian communication, allowing most 
electronic equipment to be reduced to 
one-tenth its present size. The cubes will 
never be repaired—you will simply re- 
place them, and they use so little power 
that you will be able to run them on tiny, 
long-lived batteries instead of plugging 
them into sockets. 

Another recent sensation in the radio 
field: RCA and other firms have devel- 
oped a method of packing many electron- 
ic functions into an insignificant pellet of 
germanium or silicon by inserting micro- 
scopic bits of impurities at selected spots 
and by scoring the mysterious midget 
with almost invisible scratches. These 
minute irregularities regiment the streams 
of electrons so that they will duplicate 
the work of familiar electronic devices 
such as transistors, capacitors, and re- 
sistors, which are now manufactured sep- 
arately and then wired together in the 
circuit of a radio or other instrument. 

Texas Instruments, Inc., has produced 
a bit of metal, about the size of a kitchen 
matchhead, that will do the work of a 
dozen electronic devices. General Elec- 
trie Co. recently demonstrated its new 
compact “tunnel diode” in a complete 
FM transmitter that will slip into a vest 
pocket. 

What of the future? Years ago Dr. 
Vannevar Bush, former head of the Office 
of Scientific Research and Development, 
conceived of a marvelous electronic gadg- 
et no bigger than a desk that would re- 
cord or photograph all the memorable 
facts and fancies of a man’s lifetime— 
business records, mathematical formulas, 
bits of verse, conversations, baseball aver- 
ages, addresses, Christmas lists, opinions, 
speculations. At the push of a button, de- 
sired information and all its associations 
could be flashed on a screen. After a few 
weeks spent among the micro-minia- 
turizers, it seems entirely possible to me 
that Dr. Bush’s “dream desk” may some 
day come true. 
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Can “Loony Gas” Win Wars? 
[Continued jrom page & 

other casualties. With gas the same re- 
sults would have been obtained, but 
American casualties would have been 
avoided. If the new incapacitating agents 
had been available, it is conceivable that 
neither side would have lost any appre- 
ciable number of men.” 

Psychochemicals promise “a relatively 
cheap and rapid means of fighting lim- 
ited war, which has come to the forefront 
in the last few years,” Gen. Stubbs ob- 
serves. 

Better yet, he and others suggest, they 
offer hope of deterring hostilities. Their 
velvet-glove nature would suit them to 
bold action short of fighting—like moving 
in at a trouble spot—to stop a cold-war 
crisis from exploding into a shooting war. 

Saboteurs, in contrast, could work hav- 
oc with psychochemicals. Reports the 
House committee: “They suggest covert 
uses . . . to confuse defense or retaliatory 
forces .. . to affect the rationality of im- 
portant leadership groups at some par- 
ticularly crucial point in history... Ina 
command center, psychochemicals would 
be disastrous.” 

A loony-gas sprayer could be concealed 
in as innocent-looking a vehicle as a 
laundry truck, suggests Gen. Creasy, who 
spells out the possibilities: 

“Suppose there is going to be a heavy 
bomber or missile attack on the U. S. At 
the appropriate time, would it not be 
rather simple with, say, 35 or 40 trucks 
to circle all our Nike bases in the coun- 
try?” Or Air Force stations, or the Pen- 
tagon, he adds. 

Imagine a radar-screen watcher lost in 
rapt contemplation of “little live turtles” 
—actually the luminous blips of oncom- 
ing ICBMs—and you have something to 
shudder about. 

Is there any defense? “A gas mask 
would be effective,” says Dr. Bernard P. 
MacNamara, Army Chemical Center 
toxicologist. “However, I doubt that any- 
one would know when to put the mask 

n.” Some psychochemicals (including 
LSD) are odorless, as well as invisible. 

How quickly do they take effect? Dogs 
succumbed in about one minute to a 
paralyzing agent that left them limp and 
unable to move. In the cat-and-mouse ex- 
periment the drug took effect in about 10 
minutes. 
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Can “Loony Gas” Win Wars? 

LSD takes 20 to 60 minutes to affect 
people at all, and its full effect begins in 
the second hour, according to the medical 
reports. Obviously military operations 
would have to be timed to coincide with 
the period when people are under the in- 
fluence of the psychochemical used. 

What is loony gas made of? Raw ma- 
terials for loony-gas concoctions suggest 
the ingredients of a witch doctor's brews. 

Dark-purple grains of ergot, a fungus 
parasite of rye, yield the loony gas LSD 
and others of the lysergic-acid family. 
Ergot has long been the source of potent 
medicinal drugs, used to stop hemorrhag- 
ing after childbirth and to treat high 
blood pressure and migraine headache. 
In 1943 a Swiss chemist, Albert Hoff- 
man, stricken with dizziness and hallu- 
cinations in his laboratory, found himself 
the first to have prepared LSD. 

From the peyote cactus of the Rio 
Grande region comes mescaline. The 
plant’s bitter-tasting “buttons,” or fruit, 
when eaten or brewed into a tea, induce 
colorful visions—and are used for this 
in strange religious rites of some 
n Indians, 

“Divine mushrooms” of Mexico pro- 
vide the newest of the hallucination 
drugs, called psilocybin. In 1955 a New 
York banker and explorer, R. Gordon 
Wasson, tracked down legends of won- 
drous mushrooms to a remote Mexican 
town—where he found them, growing 
wild, and participated in native rites of 
eating them. He had exquisitely colored, 
vividly detailed visions of landscapes, 
seascapes, mythological beasts. New to 
science, the mushrooms were brought 
back and successfully grown in Europe. 
Recently their active principle, psilocy- 
bin, was isolated by Dr. Hoffman, the 
discoverer of LSD. Psilocybin has not 
been mentioned as a military psycho- 
chemical, but its remarkable chemical 
similarity to LSD raises speculation as to 
whether it might serve that purpose. 

As to the sources of its unnamed “on- 
the-floor” incapacitating agents, the 
Chemical Corps offers some guarded 
hints. Of the chemical that limply para- 
lyzed dogs, Col. Lindsey says: “The drug 
has appeared in the medical literature as 
an experimental item, a pain-relieving 


| agent. The compound is about 1,000 times 
| more potent than the best pain reliever 
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(Can “Loony Gas” Win Wars? 
available to medical science today.” Evi- 
dently its bad habit of causing paralysis, 
too, is the reason it hasn’t made headlines. 

This was one of about 400 compounds 
a month that drug and pharmaceutical 
houses are forwarding to the Chemical 
Corps, it was revealed, to see if they may 
be of military use. “The characteristics 
we are looking for, in these agents,” says 
Gen. Stubbs, “are in general exactly op- 
posite to what the pharmaceutical firms 
want in drugs—that is, the undesirable 
side effects.” 

What about policy? The U. S. has an- 
nounced that we will use war gases only 
if they are used against us. This policy 
has had in mind the ones that kill, poi- 
son, and blister: chlorine, phosgene, mus- 
tard gas, and the far-more-lethal nerve 
gases that now have practically outmoded 
the others. Unjustly it seems to put the 
new psychochemicals in the same bracket. 

Chemical Corps spokesmen hope for 
an early revision of this policy, to recog- 
nize that psychochemicals are the most 
humane of all weapons, and give a com- 
mander free rein to use them. END 


SNOW-GOING CYCLE. Reider 
Berg, shown here in the saddle, has con- 
verted his motorcycle into a vehicle that 
isn't stopped by the deepest drifts. The 
Norwegian inventor has mounted a ski on 
the front wheel. In place of one wheel in 
the back, he uses two on an elongated 
axle driven by a sprocket. They are en- 
closed with leading idlers in tracks. 
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Russian Snow Cats to Prowl Antarctic 

[Continued from page 91} 
the tractors. Designers made them each a 
full meter (39 inches) wide to allow an 
even distribution of weight over as wide 
an area as possible. Then they laced them 
with snow grips—meter-wide metal 
frames with vertical ribs to dig into the 
granular snow. 

Seven pairs of rubber-clad rollers, 
bearing on the tracks, support the hollow, 
sealed chassis through torsion bars. 

Up front the designers put a 520-hp., 
12-cylinder diesel engine, and added a 
supercharger to increase horsepower to 
800-1,000. Supercharging will be especi- 
ally important at the high altitudes—up 
to 12,000 feet—at which the vehicle may 
travel. 

Tucked in beside the engine are a five- 
speed gearbox, steering mechanisms, two 
generators (yielding 13 kw.), and stor- 
age batteries. 

In the rear are two heaters that draw 
in cold air, heat it, and send it through 
ducts in the cabin walls to nozzle open- 
ings in the cabin itself. 

Also in the rear is a “self-recovery” 
winch. With its 100-foot steel cable, the 
winch can be used two ways: to facilitate 
hauling a 70-ton trailer, or to pull the 
tractor out of an icy crevasse if necessary. 

Finally, engineers turned their atten- 
tion to the cabin itself. Also hermetically 
sealed, it is 28 feet long, 12 feet wide, 
and seven feet high. 

The control compartment, with room 
for driver and navigator, sits over the 
power section at the front end. Gear in- 
cludes two radio receivers, a transmitter, 
a radio direction-finder, and radio and 
magnetic compasses. A transparent dome 
over the navigator’s head houses an 
astrocompass. 

Beyond the control compartment, 
there’s a bunk room that sleeps six, a 
work room, a kitchen, a washroom and 
toilet, an apparatus room, a drying room, 
and a small foyer. 

The designers would have liked to 
make the tractor amphibious. They 
couldn't. But they maintain it won't sink 
if it goes through the ice, because it’s 
watertight; water can’t rise above the 
floor of the cabin. Theoretically, the spin- 
ning tracks will tread water while the 
winch is made ready to get it back on 
the ice again—Joan Steen, 
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A Deep-Water Thing-Finder 
[Continued jrom page 138) 
intensive probing of small areas. Cut 
locking grooves in their ends as shown. 
The gasket that seals the two caps can 


| be cut from sheet fiber or from the cover 


of a spiral-bound notebook. Hone one 
point of your dividers to a chisel edge to 
cut circles in the fiber. 

Wiring and waterproofing, Install the 
compression fitting in the top cap and 
pass rubber-covered wire through it. 
Vacuum-cleaner cord is good; it is flexi- 
ble, round, and about 1,” in diameter. 
You'll rarely need more than 75 feet. 
Strip off about 6” of the rubber covering 
and knot the two wires so they can’t pull 
out of the compression fitting. Cover a 
rubber band with flexible gasket com- 
pound and wrap it around the wire just 
above the compression fitting. When you 
ighten the compression nut, this seal 
will be watertight. 

Solder the two leads to the micro- 
phone, using a brief touch with a hot 
iron to avoid damage by overheating. 
Place the fiber gasket on the top cap and 
cement the microphone in the bottom 
cap. Cover the threads and gasket with 
gasket compound and tighten the case 
halves together. If you twist the lower 
case to the left about six turns, the wires 
ide will unwind when the case is as- 


sket compound on the threads of 
the antenna cone and screw it in place. 
For the three volts required to operate 
the finder, you can easily adapt a flash- 
light by soldering wires to its contacts, 
or wire two No. 6 dry cells in serie 
Using the thing-finder. To search sys- 
tematically, you'll need a rowboat with 
a man to row as you work at the stern. 
Lower the finder until you hear the 
antennas strike the bottom, then raise it 
slightly for them to clear. Move the boat 
slowly across the search area and main- 
tain the search course by triangulating 


| your position by shore points. A basket- 


ful of small floats, sinkers, and fishline 
will help buoy off the search area. 
When you hear the antennas hit some- 
thing, fish the finder up, down and side- 
ways, making an effort to outline the 
shape of the sunken object. When the 
lost equipment has been located and 
marked, you can recover it with a grap- 
nel, oyster tongs, a rake, or by diving. 
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Space-Age Crystal Set 

(Continued from page 
nut. Install the phone jack, aaa the radio 
is ready for wiring. 

Use stranded hookup wire; it can take 
the flexing imposed by opening and 
closing the case. 

Pitfalls for amateurs. The wiring 
shown in the drawing is straightforward 
and follows the circuit schematic. If 
you're familiar with electronic wiring, 
you'll probably find some short cuts, If 
you're a beginner, stick to the diagram. 
If you run into trouble, don’t hesitate to 
remove the parts, do the soldering out- 
side, and then replace them. 

Use care when soldering the diode and 
transistor—excess heat will damage them. 
Sidestep part of the risk by soldering to 
the lugs of a transistor socket, then slip- 
ping the transistor in place. You'll have 
to clip the transistor’s leads to make it fit. 

Bend the diode’s leads to fit before 
soldering it between the base of the tran- 
sistor and the loopstick. 

Close the case when you've finished 
soldering, plug in the earphone, and lis- 
ten. There's no on-off switch: The battery 
never wears out. 

You should pick up stations at their 
proper position on the dial as indicated 
by the point of the battery or a dot on 
the lid. If the calibration is too far off, 
make a hole in the end of the case in line 
with the slotted screw on the loopstick. 
Turning this screw one way or the other 
will shift the stations enough to align 
the dial. 

Outdoors, you'll find you don’t have to 
point the Solar Mite at the sun—there is 
plenty of incident light for satisfactory 
operation. Keep the whip upright for 
maximum volume. 

For stronger signals, Touching the 
silver center of the tuning dial may give 
you a stronger signal, since your body 
acts as a ground. Also try wetting your 
finger before touching the dial. 

While the Solar Mite will play on the 
whip antenna, for peak performance con- 
nect the whip to your TV antenna. If 
you don’t have an outdoor antenna of 
‘any kind, clip a lead on the finger stop of 
a telephone dial. You'll find that the 
radio works well enough to bring in a 
strong station even in the dark—acting 
as a crystal set without the help of its 
transistor amplifier. 


Save labor cost up to 100¢%, reducing completed 
home cost up to 40%, You can assemble any of $7 
designs from easy-to-follow plans. No measur- 

ing or cutting . . . every piece precision ma- 

chine pre-cut and marked. BUY DIRECT 

FROM MILL. Eliminate all between 

overhead, profit and labor 


PRICED FROM 
$2150 UP 


FIVE EASY-PAYMENT PLANS 


INTERNATIONAL MILL & TIMBER CO. Bay city, Michigan, DEPT. Ps10 


costs. Nothing to plan or figure. Complete with all lumber, 
hardware, paint, nails, glass, roofing, etc. Sterling Home 
quality material throughout. Freight paid most areas. 


Write today. Send 25c for illustrated, color catalog, 


floor plans and details. 


RUBBER ASPHALT 


FLEXIBLE! 


BONDS TO 
Concrete. 


AND SRICKS 


SMALL! POWERFUL! 


Fe2H 2M on 


Imploments. HOOD, FENDERS, 


FALSE TEETH BREAK? 


Good News! Now you can repair $4 9g 
them at home in 10 minutes. “1 


tered ow 
HOME DENTAL. Alps 
Box 1731 Dept.17-T Bakersfield, Calif. @ 


NEW 
FIBERGLASS 
LAPSTRAKE 
& PLYWOOD 


BOAT 
KITS 


Most complete line. 8’ to 23’, Prams, row- 


boats, outboards, cruisers 
MAIL 50¢ (coin) 
REFUNDABLE 
for BIG COLOR 
CATALOGS 


U-MAK-IT, DeLAND, FLORIDA * 


DEPT. 11 


cisterns, wosh tubs 


DRAINS cell i 
CIRCULATES - SPRAYS 


PS IRRIGATES - 


LABAWCO PUMPS, Belle Mood 3, NJ. 


“Hustler” welds, cuts, burs hoes, har 
surfaces, and heats metal f é 
forming. I's a complete welding package 

— including accessories, and meets REA 
requirements, 
Get complete information 


no obligation! —> 


| HOBART BROS. CO, Box P 


Glowsltied Ads only $1.15 
To be included In March 


lations accepted after Jonva 


METROPOLITAN Owner's Handbook 
ages $3.00, Volkswagen Hand 
‘Souping. the Volkswagen for 
feenauit Swner's 

Indianapolis 
Yearbook $3.00. Catalog 200 automobiic 
books free. Clymer: Loe Aniaeles 6, Callf, 


‘AUTOMOBILE speed. acceleration, brak 
ink formulas booklet, ‘$1.00. "McLas, 13 
Franklin, Janesville, Wisconsin. 

CROSLEY Parte —New 
Wis So. Hy Pt. Smith, AYR, 

{pCROSLEY or Foreizn, car party 
Jorue, Parts discount club. Box 7, Elmont, 
New vores Srount cub 

‘USED Car Buying vide 
Por in a Used Car” Send aie to Tek 
Enterprises, $04 Glenbrook fa., Stamford, 
Conn 


‘What to Look 


CATALOG on Paris Kite for Golf 
orcdv. Sports Cur aie 


idee. Mich, 


“FREE Auto Book! Tells hoi 
Boot froubie areas, chutens oll leaks. bad 
Drnkes, "poor ‘starts. "The" most’ complete 

de of Your Car” sours at no 
Kost? Include Oe to cover cost. of postage 
and handling. ‘Contumers. Ausomotlve e= 
fearch urea, 5i0-B Pifth Ave. New 
York wy. 

2 =e 
. 
on Jeep and army truck 


‘to lengthen 


SAVE mone: 
parts, Large inventors Catalogs for Jeep 
ahd G.M.C, owners. American Auto Barts 
Gor, Stano-Ps” Locust." Kansas City. Mise 


GIANT Auto Parts Catalog. Thousands 
special accessories = speed power. per= 
Hormance. Mileage. cuttors ‘equipment 
‘Send doc (refundabie, Newhouse’ Automo 
ive. industries,” S803-PS-1 Beverly. Los 
‘Angeles 22, Calif 

‘AUTO shop welding repair trajning in 
worla's largest hon-progt setiool Low tal 
Hon Pree booklet ‘Hobart Welders; Bax 

1. Troy. Ohi. 


JOST Ost! New 8 cash, Be gon 
eas as, aie alert 
Spent ect at deter he 
forestall as, Song ce 
oe 

CUSTOM speed cine sha eines 
ugTON cpa HPT a Ee 
RD" pars, beadahatery Free 
he SE | 


732 roruiar science sanuaty 1960 | 


per word insertion, 
Issue, copy should ‘be 
Y 15. Address orders 


‘our office by 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


a 


S82 


Fopownters & thos “Sachines: 
Bath ntpatetng 


Jonuery 20. No cancel 
ly, Classified Adv. Mgr. 


BATTERY Additive plus Folio 
ir lls: $1.0 


“Ine 
{MOTORISTS Save Gasoline Vacuma 
Sverrich mixtures, Por Pree particu 
jucing ‘welte, “Vacumatic, Dept. 87h 
uwatosa, Wise, ‘Saleamen’ Wanted, 
Runt Holes 
nenuly repairs 
New Overseas Discovers” Size equal three 
oud end #100. Be, uy 
fend ‘$4.00. tmernational 
Hapide'¢) alchian 
fe batters a 
lane $1.60. Gra 
i! Nebraska 


‘RING-Valve Job" while drivi 
$3.00 deliwred, World’ oniy tp 
Product of its Rind" “Lach! 
‘Over miliion new. repeat sales, 

‘wortes” back 


1°35 "pou 
istics, Grand 


fourteen 
uarantee 
‘Free information, 
‘Distributor. Box 


sucvenaful. vencs 


National 

Bi.c! Bridgeport. Ohio. 
“RING-Valve Job” while driving, 66,00 

postpaid, Guaranteed! toch ruccessiah 

Year. Yellow Cab test-proven, ‘Motaloy 

Grantham 37, Penna = 
SIRENS. Air Horns, UENAT Gagalge 
joc. MeCainn Compan, Tarrviown, N_¥ 

AUTO TRATLERS 


PICKUP Coach Kits. Blueprints. Liter 
ture 10s: Comstock Trailers, 

"BUILD. Expanding eight foot trailer. 
Accommodates “Ave Literature. 10e 


Siar Company, Wilmington, Massachusetts 
F Moroncyc 
AND NUP 


RECONDITIONED Motoreye 
chrome accessories. Complete 
Sian parts. Expert ebuilding. 
Indian Motorcvele Sales, Kansas City 21, 
Missourl 


GOOD Doodlebug motorscooter 
Mo-Ped $75. “Gayoltne "Burey $00 

Midget car éa5. Brigus engine s8. Whi 
$10." *Mailorger onit') Send s28¢ (35e 


$35, 


Darts. plans, ete. Midget Motors Directors 
thea Ono 


SOUPING Two Cvcle Engines book, more 
power, speed. “S100. Vespa or Lambretta 
Brener's Handbook each $1.50. Floyd Cli 


mer. Loe Angeles 6, Calif 


EUROPEAN Motorbikes. $109.50, Motor 
Suotoreveles from 

‘Motar 

on Box 


scooters from $285 30 
5575.00, Newest 1960 Catalog. 2be 
Exele Import, Corporation,  P. 
ibs0-B New York 17 


5 AVIATION 


ballt Airplane: 
Gretan. 


California. 


rectors 
‘am NP. San’ Diego 4, 


Gite: copier Bile Racial gt00. Macc 
ch Bowie Manual 81.00. Sk}ieep Mie 
Hoe Gr'chandier. arizons. 


“TAIR Sled Plans. 7 views, photos #500. 
late 
yRAMIET Helicopter bulld inexpenaive- 
‘nly #130, Wooster Engineering. 
Box Bote" Wooster, Obie 


PROPELLERS, plans, supplies Tor alr- 
boats and snowplanes, “Latest designs, 


Prompt deuvery Catalog Se 
faxwell, Box 33610, PL. Worth 5, 
Ba ‘ANTRONAUTICS 


REWIND Motors Yourself. Complete In- | 
gypictons. #00" Lewis Mg Howell 1h 


ENGINES. Clutches. Go.Karts_\ 
Wholesale ‘Catalog ‘2ic Loren Products, 
Banville. 1iinote 


Nationally mown 
{Garden Fractor, eliminates all hand hoe- 


‘TROAKD MOTORS 


~NEW, used. rebuilt marine motors. Ma- 
rine conversions, “fttings. Free, Catalog 


| ‘Marine ‘Supply. Dept. 23, Cold- 
PULL, see ca-iovahape boat paltemn 


piueprines i538 fet ‘Big new Bb oe. 
lustrated “‘Bulid » Boat’ Catalog of ‘Na 
architect-desianed Cruisers, Runabout 
Skits Outboard Boats, Sailing. Racing. 
Houseboats, oc. “Hew to Bulld » Boat" 
Booklet. $3.50" Hardwa fupment 
Gntalog. $200. Cleveland, Boat Bis 

Go. Dept. A-17, Box 1631, Cleve 


FREE Catalogue! ‘Thousands war sur~ 
| piss. optcat "Barsaune 

Hescopes. inocularey ete Send 81.00 70t 
10 Lene cate Set aid Project booklet. 
& aegers. ob West Merrick Road, Lyn 


‘BUILD your own Reflector Telescopes. 
scamplete vita: afltrora. Rrepieces. ‘ri 


f acessories. Request free. tilus: 
trated iiterature. Criterion Manufacturing, 
Dept. KP-01, Hi ‘Conn 


Hlonat 0; 
‘Avenue: Union City. New J 
[BINOCULAR Specialists. all makes re- 
paired” including” Japancse Binocular. 
ele-Optics, S014 Lawrence, Chicago 30. 


Syl ‘Company. 


Titnale! 


‘Mattituck. New ‘York 


ANTICGRAVITY engine. Completely 
fan in Plight 


ol 
‘Send’ $200. today— 
Knowledge, 2900~0tn Street, Hock Taland, 
Tiina 


GRAVITY latent 
and “fhformation ‘han Gand PB. Re- 
Search Lab. Box 614. Bristol ‘Tennessee, 
o oes 


GENERATORS, ETC 


TAMP parts 
tems. for” repairing. 
ase. ‘Brown’ Lamp, ‘Bax 
‘Mimourt 

‘WHOLESALE Appl 
ase. All parts Fully 
Sout ath "Sereet. 

ama. 

+ BOOK 200 Blectrie St 
tunuson. 878 Arastradero, 
fornia. 

ELECTRO-SCRIDE 
als. 42.00, ‘Beyer Mix 


i 81,00, Cur 
malo ‘Aito, Cal 


ver_all_ Met 
Welle Springheld. 


Chicago 4. srbsstnicse 
“ELECTRICIANS! end conduit. easily 

correctiy. Latest “simplified | System 

$9.00: Wiltiam Goforth, Box 458A, Clarks- 
Mile, Tenn. 

WELDING, SOLDERING 


“WELDERS, 110-220, 
ore Innere 


‘schenetndy 


“BUILD instant heat 
np radio trandormer, Plans. 20c 
Hexccratt, Hox 256, Bryan. Texan. 


® MACHINEIY ROOF 


Saas ig ote ee FT 
rer amen Beaters: Wanted. "Travis 
FiBL Compass stanes. towns" 
~ SKILL '4° Drill Reg. $18.05 Now $13.27 
portpuid, “tools Bok "NM, "Hutchinson 
Kansas 


oa TFRIGONOMETERS 


ERS. Draftamen Students: 
‘TANG Hor hake “Iviatomety 


Hine eo. Trica 
is. New york 


NES, MOTORS, ETC. 


lector Parts and Puel Pumps 
epsct-110. Maver, 1120 Car= 
1 ON. 


UTOMOBILE, “Engine, 
agdagn compination Betas 


Comorr 
‘Shoo Steam 
Penna 


S REWIND motors yourel. Simpliteg tn: 
structions and parts catalog $1.00" Mod 
erm Box 8715, Kansas City 14. Mo. 


lidower. Calli. 
|AVE Money. New, used outboard & a 
Bitboard Motor Mart, 239 wri stale, Bont és 


Marine” Wooderart, "eis 30th 


Yoo. “att 
ave. B TMintiesota. 

300 BOAT Plans. patterns: Kits. Catalog 
Son Traliers. Kitet. Marinecraft, Box 


iGi-p,. Brighton, Mass 
PIBERGLAS Woat Covering wholesale 
Eee estan amine Be 
mr 01K. DePere. Wisco 

‘Catalog Boat Covers. Marine 
Hardware. ‘Ete. “Dow Canvas. Prod, Bos 
36 Manliowoc, “Wise 


1 nopy-ReH 
Quite 


"BUILD powerful arms. chest, shoulde 
‘Ponsad. Box 601-0, 1100 
99. Delaware. 
FREE Muscle building "information. 
Bodvtone, "Box GI8A. North Aflaml 
Florida 7 
BARBELL, Dumbbells. Courses Appa- 
fatus. Booklet 0c. Good Barbell 
Siloam Springs. Arkansas 


DEADLY. Karate. Kui fahting 
Break planks ‘barehanded “Training with 
Sand. straw. pebbles {itustrated manual 

"Book Sales, P.O. Box 1183. 
Gakland 7. Calif 


REFLECTING ‘Telescope completely as 
sembled. 00%.” Guaranteed - Observatory 
Slearness. Pree information: ‘The Skysc0 
Gon P.O, Box 65, Brooklyn 28, New York, 
PES—refractor. reflector, Kits 
accessories. Free ituisrateq, booklet, 
Splice Go ipiteg ept 
“Wat New York New rien, 
tronomical Books, 
sit aa0th Bt Phase 


Goons. ¢ 
RAPPING 

109,000 PRODUCTS, wholesale 

‘Econ 


ggialon’ Bend postea 
‘Whippany te. New Jersey 


FRI al 
Spinners’ Lure pe ol 
Reels. Finnyaports, {PE}, Toledo 6, Ohio, 

10.000 GUNS!!! — Antiques, Moderns, 
‘Swords. Armour—every description. Giant 
Geialoe $1:00."Agramonte's, Yonkers 2A, 


‘CossnOws! Hunting —Dowal Factory 
vices! Jayeo, Box 1355, Wichita, Kansas 
SAVE! Gun & Tackle 100 Puge Discount 
gataiog, “Causal “and 'Tamous brands. 
SendFie to Klein's, Chicago 24 

154 PAGE cataiog—a real “Dream Book™ 
sory aterment its feeet Neteratt Com 

Dept. Aci. ‘Toledo 12. Ono. 

STOW to caich tah with smelimGecret 
Pormiulas—-New itecipes, $1.00. Johnson 
510-8 Lake Avertue, {titaea, New York 


PUSHED around? Dont take nonsense 
trom bullies Surprise them” Easy when 
you know Police Jiu Jitsu. Complete Tully 
itistrated course'tn ne volume as taught 
lice and armed force. Send $1 "now. 
iatisfaction guaranteed. Books Publishing 
Co. Amityville a9, New York 


“ YIELD GLAxwes, 
TELESCOPES. 
[DENSSGQPE—Mazing | world Tamu 
Etitcrion, Dept’ D868." Hartford. Coun. 
"BINOCULARS, Telescopes, 
TeHIe’ ales a8 98 ape Renae hece 
money-saving catalog. “Criterion. Dept 
Site: Hartford. ‘Conn < 
‘WAR, Surplus | ba 
lenses. instruments, tel 


Rew sersey. 


NEW vest pocket pellet gun. All steel 


Powerfull Shoots pellets 


BB’ 


3000 elles Gata: 
tog $0. Smith Museum, Runnemede. N. J. 
‘OUR famous Bewinner's Fiv,Tyine Kit 
‘gait, $1.00" Pree cataion DH. Thompson 
33s’ Walnut’ Ave.. Elgin, ili 
iF cSAbnE, sms 


alia 
catalog. 106. "TP 


‘Michigan, 
SHAKESPEARE feel No ITH $1003 
Restpaic. Tackle, Box 34, Huteninson, 


HUNTERS, Shooters, Collectors! 
ree brochure on guns, pistols, ammunl= 
tion, accessories. edged weapons, ete. Send 
large self-addressed, stamped envelope to: 
Martin BRetting. Ine., Culver Clty 8, 
California. 


S-SHOT Colt Revolver. 33, Cal. Short 
ian 


io fg FOB. 
ier ce seas ie in 
SWEDISH Self Luminous” Shrimps, 
Form-hooks. Effective Lures Assortment: 
S dierent. postpaid. arma. ‘send 81.0. 
Lavikks Co.) 'Vallingbs" 5. Sweden: 


D 
0 
P 
P 
0 
R 
T 
U 
N 
| 
T 
| 
E 
5 


SGC iO ig BE 
feiund. $3. Hypnomaster, Box 909-86. 
ia 


POPULAR SCIENCE OPPORTUNITIES 
SEMEEST.— BESENE enn na a 


Tarwest 
tpriat 


LF ‘one glance. 
Bebe apare 6 pet commie Cas Pe ea 
Bees Scents rae ag hand Sa Sper Sina 
Se Gee she cae cae Stee, SS SVENGTION Balan 6page Dk 
EEN ea at hed Pak ; ERROR Sa SE 
11 DoUy, DR, AUSTERS, S Sa SORE Gam, 


RAISE Rabbits on $500 month Bian 
ag gua Wet ofatouty, an Wor- leks ead, 
sey IRE Rabbits Make Money Informa: | 112 Emer Streets Baithnore 2” alarviand’ | Johawon-Siaith, Bedi7, Detroit 7. 
Jon’ Prices sent tree Write, Mt. Johnson, | SKILLED Photographers Money Oppcr- | vase, BG Boriee, Welvar ge 
‘Bd, Kansas, City galt Write Brak xbyratores, 60 Court | Verses, P.O. Bos 202, Belmar, NJ 
EARN ji604” Yearly Balsa Anes 
Rabbit Wool for “us.” Information | 35¢ 


Colm American Angora Company. Malta 
fr Montana, 


NOVELTIES, ETC, 


3 


TC. 


MOST am Maxie Ci 
ever ubabeat ‘over 1000 Yarhou tricks 


ry TE BATE feat fa og tate “Egy ay 
FREE Literature. Big money raising Bate Jonsta Pinewood. trum: 

sakegimelan ae eR Peg | Cana Ses nme | ste em g 
he Sen * uM woniD: finest fessional magic 
to Ermee See Ser gd Sofie Easel | ole "worcued Shand Tattle 


on Beach, Florida. Toe"rop Mat, Evanston 13, Tilinots 


Eons a 
hein? Be eter iF ea aerate | yk, TY Sa Gag 10 Bee: 


300 TRICKS, Douglas famous 120-pae 
catalog ‘now avalind) es 


‘Backyard, 
tiustrated 


feeding. pat kins. Service wo magiclanh ever wh 
Somark Worm Sia mani fo paroy 
if Seng ot tay. 
» PAIDIN, OTHER a rors is | 2 ballet Fests, —— 
MEAL BSTATE Pe net poe BEN? "gD |" oo9, ‘TRICKS pocket, arian wage. 


Sep. pte NY: 
aiSETE, Bei, baoks all zubseeg ree ca 


World's Pinest, Magic Catal 
Bghytiae eat Wate 


Brondame tT oie Gomer RG 
Be “Aidan Boe VENTRILOQUIAL Course Record #00. 
Scan Frai:| VBOOMHUWTERS: “A subjects. sona | pVEXTRIOGUIAL Corse Recerd Fig 
cet finnealie? ho Rte "an High: | want aay arse, gnc yb Mase” | Pinks at Went Pra Waterloa iowa 


way Lots; Acreas No. interest. From | "00d Drive, Westbury. New York. cat ue magic. 
Beka PBR | yt rata pa aa 


a er Shae Regpam | Sen 

Pe oe DOORS Qrey oo Wg eaalor as: | 8_ CONN w CUMNENGY 

ai ome Businesses, W R_Plumb. Herkimer, W. ‘$6,500.00 WE paid for 1794 Dollar, Want- 
iio fears, "Sarvice" strut NEW Buyer's Gude fr 1 ae ale Ea BE 

‘ 1 GT Tt eal Wil ett 

Se ages Mead Mike, eels 

se Ek St intatCGas 

se 


‘Palmer brooks 
ME Atanta 


bet: Min ale Servi 
Bit sine Wet tral 


TEEAS rere poner 0 meh 
roa SA cl FR 

TLORIDA. Acts Saeco 0h 
Seemed an, Pears Rar | 
sucnianee pear wh 
SP aeaL MS Wa 


ropertion. Write at once for free cata: | ~ 109.999” j0:cBOOKS! Sensational sub 
ty ‘ #8; | 100,000 10--BOOKS! Sensational wut Pes i 
See ie 410,00 to “6,000.00, 


Catalgnte, 42,0" Guta dol 
Sd '0.00 Sale” Woritycin Corporation 
26). Boston 8. 


SPECIAL, $1.00 oe iterer Indian 
iba 20 


‘Pountain, Plorida. Pennies, ‘Ai 
FRONTAGE 00 ft. Hey. =08 Taide Robby Salen: Box wabes Bt Paul 16, Min 
cit hii ain Or part. $38" per ft. Mini | elation. ‘olrmpla. Washington. | NUMISMATIC'S Largest _ Net 


faum 30 ft Terms 
fon" Realtor. Bax ‘5. ‘Brockavi 
CANADIAN Vacation Lands: Full Price 
1830, Tob To Acres, $1600 Sionth. Buit~ 
be Cottage, Sites chnnine 


fa ig0' vShattesbury ‘Downsview. On- 
tari 


ig Daw rated. postion, oe gemi-Monthis, Sample ‘Zee. $2.00" Yearly 
Pia | noals Catalogue. Wete' aprotic, av8i | Numismatic, News, Washington Breet 
iSwood 462. california Tola, Wisconsin 


rphotiem. Autch 


EB ane, a, a RS 
ge Shy memes | kee Ts 
ar int Ne isha Bist Saas inde a i 
EENTION. i ee 
Heer vee Rapiiaeeh "Bae ee 
ashton 


~  Ss00, PROM Half Acre growing Ginseng, | machines. enclosed Hypmotic-Alds 
gee, coe Eartiaey ge -Aseocated | ila Brosdway, New York Cy 10 
jrowers. Sperling. Manitoba. DENAMIC. perinal 


‘aTRER, Picture, Polder, “How tp Make| seteie of goehal aaa 9S | Sees as eee ee 
eatis ime, Backvard. Hale: | The inner Secret” 4200 postpaid, (Aduits | | EIGHTEEN Different Thdlaghead Cep 
fparBactiworina?™ Gakhaven-7, Cedar Mi | gay Gt” Garianser 1618 Peart S'S | gzam. Bargain Lists Piee Savers, 1000 
sess Unaka, Johnson City, Tennessee. 

VESTIONE Acidmms ear us| TRCEPATEY| Googie Wendel FANTASTIC. Coin Bargains} Free Lik 
veoeh fo starts Claimt investigators are‘ur= | Textogok S299. Minter. Box a4t-P- Gesar-| Jef 198. Newton, North “Catolit 
Fanti needed to. iventeate more than | Gare: Wisconsin 


NEW! Revised! 1960 Coin Bargain Cu 
Jon 23¢! "Prices-Palg™ List. $1-00" Sulll- 
Yan. 80-BA Bast Sixth, St. Baul 1, Minne: 
cota 


Een, niet espera | Cae Wie | Tom ges oe in Tndlanheads, Lin- 
io.od0 accidents daly Work full time fo |“ aryeNOTIZe unnoticed. quickiy-efort-| cl are colt wat= 
Were ssosehiteni: Sic Sean | wear retgaa” Ap Mtntr, Box Bech, | Sa" Booklet Siting, fries ase" Linea 
Your own profit wre time business. | Cedarburg. Mascon lendale. Arizona. 


Wo'expericnse 


ced 
Universal Schools, Bs1, Box 8202, Dallas GEE Prat Ang Fiegre in Gn 


ginenend se aren ees 
Saha enor b aac Bot 
ry, New Jersey. SSinbuahment iy US. establisned $0 seats 


234 rorutar science sanuany 1960 | Basse, 


yl Poratar SCIENCE OPPORTUNITIES K 


pHINCOLNS, 25 Different 1909-1034. $150. 
Bod Manchester, Cardi: Call 


Ei 


10s DIVERSIFIED British Colony Stamps 
only. vals. Niagastamp. St Cath 
Shines 672-4. Ontario 


ay #30 (Ge By Clncole peanien Ta 
tora fon 10e, Brookiya Coin Co. 28 Fast 
in Btreet, Brookign 38. New Ye 


ALBUM only 10c! Hundreds of spaces’ | 
sitmomart” omouay. Hartiord 1.” Gon 


EIGHT Diferent aun Cea” LO 
Gellector's Bargains, Hox 286A, New Hope, 


pitt, DIVERSIFIED Worldwide stamps 
och Approvals. Linstamp, St Catharines 


SPREE Lin US__Cana. towed Prices 

sl Cols, il oe Eatin | 
Foreign Coin, Bargain 

Lists, aes 


TAN fer" Hutchinson 
Philadetohia sé, Penna. cade 


2s DIFFERENT age Amway Com 
memoratives. oc. With approvals, (Li 
Hep et Cathaisnes ete-k Ontario 


‘punual Approvals 16 


New verses. 
PRE, Boniss Offer! US. Bargain List, 
toc trerundabies Ect ‘athe com 
‘Phay, Mansteld, 
2g DIFFERNT Brant” Uncidated 
Foreign Colas and § Uncirculated Lincois 
Si.00: Prise list tree: dora)’ Shouns, 


‘WE purchase Tidlanhead pennies. Com= 
Alicoin “catalogue 28e" Mugnacoins, 
tea, Wh Ep 


si 
Versal Services, 


Box 615. 
Scat, Texas. ef 


Hoe 
Fiiteeant"New York City 6 ae 
BRILLIANT proot, sete p Omicial 

f'Gorenation sti 96° Ghana $1090; 


ilaabeth 
Gernecy 9.50; Jersey 81130; Go. AMzien 
$0.85) cal 002” Retail 


mmiaha tt, ‘Nebraak 


“SIXTEEN es 
USA. and 


+, Ue, coin list 106 Contains over 100 Tie 
iultrations over 6-600 delight bargains 
208 West "Mass 


ine. 200 bagex, Sample ate 
Numisinatie. 7320 Muwatleee, Chicago 31 
27 OLD STAMPS WANTED. 


i wil Pay 400,00, gach “tor 1824 ie 
fated eleven (ip to 61000 00 each unvsed) 
Sowing’ Aitzine “pres 
mp and colts. ‘Baker 
PSc10) Oradell, New Jersey, 


AAT ERS rosea, a | 
Pane 5 


ifamps, 


STAMP COMLEGT NG 


|,_Giant, Barzain Cataloe—New 
Edition usting'thoususas” of bareatng i 
Studie O'S and’ BN-A” stamps packets 

soorotal 
ior3, James: 


COMPLETE Collection For $1.00, 300 
Aifferent world-wide. including’ iropicne 
Gna’ pictorials. 59. cifferent. Mexico with 
Sommemoratives, 25 alfferent U.S. Reve 
Sines, 100 differeat Canaga. one container 
ft stamps from missions and converts, All 
fhis to approval appiicants, ‘ire. Ieland 

is, West Tsiip. New 


‘amps adult ap 


sae ate 
Tse Sates #0, of Peer 
git STANTg AUS 2" a ee 
See er in ee 
Bugeiis viie Es 


1000 | DIFFERENT Worldwide Stamps 


200 FOREIGN, 20 U.S Commemora- 


9 PEEEREE, Te SBR | use TOGO arth aaa SOs 
Py ery Bieta tte cn 

INTERESTING Worldwide Animal stam JOB Lot Approvals, Postpaid Both 
coTERESTINO tere Ania | wlO® 1 gAEhTGhY wee, Lae 
Fe Me Rg nap -caal 

WORLDWIDE 9-40 aigcet- ato: | AIRMAIL, Worl ile senctn, Pig 


| 
a ty 
Besar ice aesoe 
Ges DIPPERERT Sister TRE ETE oo- 
eed are, Ease ae: 
EXCEPTIONAL 125 different, catalog- 


ng $5.00, includes triangles, commemorn 
ves, 0c, approvals: Heeves, Box S1807P, 
Miamt! 37 


US. Canada, Calalogue send only 300 
New-Way Stamp, Lawrence (3), Masea> 
chat 


SZOPERIOR worldwide mission minture 
dasing varies Si ounces $08. Four 
S308 ieluen, 4343A Harvard, Monte 
feat 3a, Canadas 

218 DIPPERENT US. 
Grass, 515 Care, Augusta, Geore! 


PREE—Mint British Colonies from 
Brunel Solomon Tsiands. Negrt Sembitan 
Sarawak, ‘St. Christophe 


japu. Giver Ellice 
Vikitie® Great Neck 5. 


GIGANTIC Collection | Pree—ncludes 
‘United States—Animals 


“VATICAN Coronation Souvenir—Pope 
John X11 eard and 10 attractive stamps 
in protective plastic folder. Story. of 

far and coronation on reverse. A bexatl 
far" adaition to. ang. collection, ‘25c"'with | 
Spprovals. Capital Stamp Co. Perrsebure 


DIAMOND Rossevelt, Pope, Triancle, 
Greenland. Angola. St othere ge. “ADDED: 
iss Longhorn. Box 30680. Lubbock. “Tex 


100 DIFFERENT U.S. Commemoratives 
goer Approvals, included” Sheiron,” Box 


FREE!  Liberis, Airmail Triangle Dis: 
mon iget. Mamamout + 
Buyers. Fiymoutn. Dept. a-2. ‘Bell Gal- 


~ UNITED Staies commemorative collec: 
tion containing 58. different-—t0e -Appror= ot, PEN Stampe Pree. AB: 
ais White: ‘Sle-W" avenue L. Brooklyn | Bruserls Our neds’ aie, Box afte 
30. New York. Brookisn 30. N.Y. 


2s STAMPS For only ioc! This mam 
moth value includes. Alrmatis. "Pictorials: 
Stamps from strange Countriss eatniowy: 
ne up 10 BBe each! Ao Aborovate Aion 
He Stamp Company. ‘C 

907 WORLDWIDE diferent samps oa 


ase" Appresals.”Niagaatamp, St Cathe 


town. Stamp, 
Ny. 


AMAZING Offer! 250 U5 stampe—in- 
suena, caamemoratives, “airmail nies 
“Thiustrated Ba Br 


tree, Mystic Stamp Co, 


Dept. A1OPS, Jainastown, 


FROM fabulous Las Vewas comes the 
most unique system of buliding real value 
Collections ever devised. "The one sure way 
‘f filing those blank spaces in your album, 
his sostem, puts your duplicates to work 
forpou and’ gives’ you. what roa) want 


{sl00 for one full vear's membership” The 
Wiltchoute” 888 Oakey’ Bird, Las Vera 


PIRST UN. Set. Among World's Pretti- 
8 Oniv Ide. Approvals. Welles, Box 1246- 
Vi New ‘York City 8 


FREE 100 different stam 
plans and approvals. Bosworth’ 
Hilts 
FREE Mint Seti 
walntco. Jsist “Princeten, 


‘upuaaal 
‘Jersey: 


‘Approvals, accom 
tion, Merpius IY. | 


Rmerice. Ailfor one dime win apprarais: 
inerics. All for ane dime with approval 
Charles” Boger, Box’ ford Wales, 
ese 18a, "North Wak 


YREE Samy 
mustrated 
on, South Carolina. 

PENNY Avorovals jammed with Bar~ 
gains. Por" "better "values, “try Putnam 


‘Stamp Company. ‘Mahopac, New York. 


‘Our Sensational Foreign Approvals. Bar= 
kalo Stamps, Hedlands 3. ‘Caltfornta, 

50 ATTRACTIVE, plctoriaie 30s with 
provals Anarden,.0b41 Columbus, 
polis 17, Minnesota. 

nf, GARGE Pictorials 10s, with approval 

bimphrer. avis Miranda, i 
iit 


Ide Approvals 


wealth Set ‘Foreign approvals Teeluued 
See, Pinehurst, Wash 


$0 DIFFERENT, British Colonials 106. 


Approvals: Robert Searwent, Mendon, NY 
rice list plus foreign packet 
oath. Avenue, ‘Minieapos 


HUGE, Stock United States. Canada, 
British Colonies’ Quality Approval collec: 
Hens: ielose 10e Peterson, Box 31, ‘St. 
Pact 2. Minn 


BEAUTIES! Pictorials fvom Sudan, 


Monaco, ‘Hong Kong. Iceland, Toes, New 
Caledonia, San Marina, Singapore, etc. 


| Oniy"toc’ Approvals. Champlain. Isle La, 


p= Sareea 
222 DIFFERENT Worldwide Plus @ Dil: 


ferent’ U.S. 250 Unmounted Approvals 
Casto, Bax. a§7, Dunbar, Weat” Virginia, 
U6, $1, #2. 85. Spectal—ioe, with ap- 

Box 34, ‘Bay “Station, 


rovais. Beevers, 
Brockivn 35. New York. 


+ ES; Mint Fing set. completa, $1.00, Pree 
ust “Breck. Ene Aven Sc reokisn 


& handing 
eet Statnpe Basel are 
1000 DIFFERENT. $1.00 with approvals 
golden’: "erat East xa0d, Philadelphia 4, 
ECONOMICAL Jf-3¢ Auprovale 33.000 
yanseties. Dresel, Box 128°%: West Enies 
Wood. New Jerse 
© DIFFERENT US. 
rep aie, 
‘Appleton. 
Sind Giaiaata ae 
wae, te Moredan Stampa Wellesiey 


50, DIFFERENT amps (ee! Avprovale 
‘Marford. Box 48, Queens Village 20, New 


Yor 
235 


5 Aiproral 


(30 Commenora- 
No» approvals. “ Seldenbere, 


C 
L 
A 
§ 
$ 
F 
| 
E 
D 
0 
P 
P 
0 
R 
T 
U 
N 
T 
| 
E 
S 


Bh PoPvcaR SCIENCE OPPORTUNITIES x 


ZOUNDS: Amazing “Strange Countries” 
packet ice amthy appro 
ovals 


California 
FREE! 50 Different. Request Ay 
4 ,Behisier, 301 Sunapiper, Playa Del Hey. 


FREE! 91.00 worth. your choice, from 
frat selection, So ‘trates! Adults, Sale 
‘Rush “request_now. Philatelics, Dept. TF. 
ew Pulte New Yor YU 

SURPRISE World Packet Free With 
Approvals. Wirth, Route 6, Norwich. Conn 


"DIAMOND, ‘Trianwie. ‘Timor. Topicals. 
Oe Bitrate WRN apptorals | 


U.S. $1.00 buss four One unused air- 


Garpenter, PO. ox. 310," Claremont, | Was. SC1-SCIe. Approvals accompany 
ar | Whitin Sains Westar 3 Connecticut 
FRET Chia Collection ADpiaiaig | | PREF eo page iustrated US, price Ut, 
gen ide Postage, Gonsts P.O aigTOB. | Enclne oct puncage Pines, Box 6, 


Banta Ana, California 


300 DIFFERENT Given Bie WER AD- | 
Brora Particalace Windsor “Stamps, | 
‘Cornell Ave, Chicago 17 


Mystery 
Biers, 


et with 
> Stanstiele 


‘FOUR sets free with low priced aj 
ay Brea bis: Sharpace, Phil 


te 


‘APPROVAL Avplcante-—1077 Different 
fad Setferson, Bigs. Thl- 


29 ANTE 


HES, RELICS & 
Ds 


Darter 
Salas 
large Listing. Heike’ 


‘ancient Arrowtieads, 
, Tome ahawks, ete. List free. 


PRICE Lip UG, Foe No, APIS 
als ‘3000, Milam, “St.Louis Mo. 

Ss aTalara,ai- afer Genie, 
108 ie wedrord, Bex 611%, Minne 
apotis HH Minnesota.’ 


rai ovals, Thousands Different 
tccand de sath Wants eo 


09 Coagge of the 


BOY Scout First Day Cover mailed on 
lectors iver priced 
Box "2-7, 


‘PREE— valuable collections—each collec- 


tion) over $8.00 catalog value-—piup many 
Terrific wifts Pree when you buy oUF 
ton: tn approvals. Topral, Box 


between 180i and 

Wouseh Stamps," 91 Chestnut, 

onto. 

RENT Commemgragivgs Bhs 
‘Box’ 70, 


0,18. Approvals. & By 


= 
Pa 


28 Gg ME * ives 
‘Box tho! Cedar Hiapias 6 Y 


AEAMADA, Town. gollar aly 30 
provals, Rheaume, 6301 Tih Ave Me 
Foal, Cannda 


“SPECTACULAR Mint Collection Pree. 


Antrodyeina “Approvals” Philatelic’ Btam= 
et Vesting lew Jove 

Jour duplicates toward oar ab- 
provatst (Porcign ong.) Complete inior 
Fenton’ toe, Variety Stamon. Box, 96-8. 
Newton! Miginiands 1, “Massuchuset 


(a0) DOPPESADIT! Amasing ew Bian 
pullds your collection systematic 


EL SS 'gatthdnas okt = 


(GLE and Space Age. Pascinali 

wildhfe selection "and Oficiual Sputay 

lamp all tree with terrific approvals. 5¢ 
ing. Stamp imports, Peterboro. On= 


LD scarce U. & seconds on 
sity detwceve, bargain prion 
feld, Chutonhill Station, Newark 8, 5. 
MYSTERY Bag Stamp Collection, Only 
Joe. Hill Company, Box b,“Defanc, Ohi 
PENNY Approvals! Regardless Cata- 
rue iieister, sie4-sand Cx. San Bevo 
10 BEAUTIFUL, Migt BHtiah_ Coli 
ge with’ approvais. Bennett, Candor 


roval 


206, (with 


‘a400 "Bol 


ovale 
Port 


1,30, DIFFERENT. 10 
Matehison - Services, 
‘Worth, Texas. 


SURPRISE set. 


‘Sf, Brith Common 
spealth Free with Urine sporeyat 
war camps. rerbore 
Canada, 


sud: 8. 20, Different 50- Ray Worth, 321 


OMFFED 

quest Price list Jacobsen, Crompond, N'Y 
PREE|) Beautiful stamps printed Gold. 

silver, 36 others. “Approval, 

Westphalia. Det 


FREE wilt approvals U.S. collection 
‘lag, 


$0" diff’ —Columbian, fag, airmals, 
Teed Mrecutars ssiectign,  Biuckey, 
4314 Hiamiiton, Hyattsville. Std 


ron, Montreal 


“25, DIPFERENT wed foreien airmail 
oval customers. 
‘Newark, Ole. 


‘stamps 10e to. new a 
‘ames’ Vance, Box 3 


MOWATT, Bahrain, Muscat, Qatar Free 

with ‘Approvais” Deival. PO tex 142 
Palmyra, New Jersey 
KENYA-QUEENS 6 values, inciudi 

free. Approvals. L- Hoover. Box 504, 


gas 
eae Tes tse8” promi. 


Given. 
Boston, 


Saar Gin eee Oa 

Sein Oe WHR “Approvals” Beatles.” 38 

Gienagar. Isungton, Ontario, Canada, 
i000, FINE Mined US. Stamps 25 


BARGAIN US. 
us. 
Kisine 


ipo different 28. with 
Spprovais.” Stamps," Kennebunk, 


rer Unlled Sates, price Tay 
Bibert. Box 222. Mt C) 
"TELEVISION Cpechouigrania Stemoe 2 
oc, AppEpvals. Beck, 02 Franklin 
Auburn, 6. 


aDgLTS Re Stampa? Then sar 
own Mail-Order ‘Free Ould 

Sice ‘Program. shows you exactly what %0 

do, makes it East. Profitable for You. Dee 

fniis Free" 

Branch Fond. 


Pacts eee ie" Approval 
ear sne eee es OA Wheconstn: 


First issues free—Approvals. 
wet Stam ‘Stamps, Wilkes-Barre, Penta 


‘FREE United States Price List Of Sin 
Jes, Plate. Blocks. PDC". Introductory 
Discount. alles, sé-1 Bromfield, Boston, 


‘23GB roruLaR sciENCE JANUARY 1960 


DIFFERENT U.S 4 ‘Avproe 
aut SGtecmts, INGA Nori evict, Ghi- 


euro St 

150 DI Waited States Stamps: 

abaioas "alge ony seg, ree Coiued 
States price iwersai, Box 


30 SUNENAL X 


aes plewures, ad 
‘Box eats, htentone, Caltorad 


‘Pree cata 
lier to. 
Feet oo 

(sipment. “Litroduetory 

Enowshow Free 

Giiecer's. Dept fos ‘Walnut 


| GEM Stones $1.00, BH oF mony Bewutiful 
“zifeons, Box 292, Colorado 


Spates 
Ae ieee 
Peg ens rata 

SHRLIE er eae Me 
no 


Ie ge Kg 
home ‘stay’ course designed {or anyone 
thterested Jin Sexpion var 


‘valuable. ore 
ot a 
‘Ate Box 


29 ODD and “colorful. Lake” Spero 


s0che,“Ghoesed nigh 1-06 repaid. ou 
gil reorder. elmer” Schule, cords 


‘Australian Fire 
Ounce. Free List 
Stanton, “Castro 


BITUTUAS G8 de 
ae 


Valles. California 


“FREE, bareain gem Uist Capldary apd 
Olen. ne S. 


nico, Welfood 38 
Sant 


10 BAROQUE Semi-Precious gem siones 
ip aft leather Jewelry bag” $160, Forest 
Studio of the Biack Hills, Box 1367, Rapid 
ity. South Dakota. 

GOLD, ‘silver. Copper Ore WIUy Cal 
Jer. Gemco, Sisner' Ave, Sheborean, 


we COLORFUL and taaie 0 
pteupana attractively based 
bo ‘peeoaid 


5 ural 
Ticluded free 


31 HOSTER, COLLECTIONS 
INVENTING ‘can be an interesting and 
"| prottable! hobby “inte for complete 
lars. tastieute of American inven 
Dept 0-E, 635-F Bt. N-W., Washington 


COLLECT Fareign Medals Dagar, Fogeien Medal. Daaee 
Helmets. Fon wlth Hbbon. Si 
& ane ae Box "I-A, ock= 


— Slwareite. tobacco cards 
whee NGhaties Wass Easi Bangor, Pent: 


“Matchbook covers 100 
1-00. Catalog’ 350. Album 
jiman, 131i-P Bast. 64, 


yl Porutar science DenUnaeNrres 


.ERER _ worldwide contacts: _Hgbuie. 
 coina Rainone Publishers, Middie 
Silage i'New York | 


16MM. Sound ims for sale. Plims, Box 
202) Glenside, Pi 


Bam 
decor, rsenctpes ich Catan 100 


“GUARANTEED. Transistor portabie a= 
ioe. Sixes 426.95. ‘Sevens ehi95. acces 
Sories included." Murtay Imports,” 8165 
Heather. ‘Cail. 


components, | 
32 PHOTO FINISHING Sleep Learning Equipaient, tapes. Unusual 
oe, jer, 60-02 Ts 
HORUCORIES: BIC: Breet, Flushing 65, New York 
‘A Triple Value—Quality, Price, Service 
ecto nis glue quality, Pree, Service. | 3¢ CAMERAS, PHOTO SUPPLIES 
Whites—sue: ile Photos 8.00. Holl: 


day, Photos, Dept. V7, Box 66, Denve 


ny Value Prive, Quality, Service 
29" Git" Pnotos=#1,00. 22 exposure  folls 
(hack ge Whitey—dve. Color or Black & 
‘file, erntate Photos, Det ha Boe 1, | 

TWELVE. Ey 
20 Tor $1.00, 
Box 13. Lineal 


ware rolls 49e. Wallets 
‘Ineoin‘Studios. Devt. Le 
Kodak Pim For Lite New 
Kodak Film for every roll You seud to de- 
Yelop. Jumbo size, ‘Black and. White: 


Exp” s0c—T?, Exp. 31:08. “Kodacolor: & 
Bap, $2:59—12Bxp. send for price 
catalog for gore” Savings. Satisfaction 


Guaranteed. Yankee Photo Service, Hox 
eq0-P."“Bitdgeport_ 2. "Conn, 
{poll Galoring Photographs; A fascia 
fdeline for those 


“ENLARGEMENTS! Eight 5x1 oF Pive | 
$ul0's irom ageatives, 41.00. Wilart, Box | 
Little Rocky Ark. 
1x8 Poftraits In Tolders from one 
ecutive or peture, $1 19 “Guarantecd. 
Quality Photography: Hutchinson, Ransus. 
TRTACHTOME“Anscorhrome 3m 
processed 4,29. Wailer prints from sles 
‘Kodacoior prints ae. Send. for” free 
insite Cit Aciné Golor Lab, Bux eous-Fe, 
Minneapoiia Minnesota. 
BEAUTIVULLY. colored 8210 any photo 
$100. Dick's Studio, Loulaviile 12. xy" | 
482A COLOR PHOTO FINISHIN! 


PARHQPESSIONAL Quality | Processing 
Extnchrome, Aticociirome.” Kodachrome 
ASmm-Movie $1.25. Tequent, Matters. 3 
onal Color Corporation, ‘Bex’ 13351 
lanta 24, George 
33 MOTION PICTURES, 

SOUND EQUIPSI 


i Blackhawk’ | bi 


‘sale eatalos | 
Color “slides 


MOVIE Camera Pim 8 mum Toll 61 $0 
Jemm’ 100.00" Free, processing. Better 
4 few Lots, Brookiyn. N.Y. 

1 Free catalog! Bio-H, €7th 
exyed 

Te BRINGS. br new Cine Manu Tor 
the dmm-lomm Morle Maker: Save $88 om 
fresh" B&W. and Color Movie Fium.. all 
Home "Processing “Equipment. Superier, 
Mateaas "No Wells, Chicago. 

QIOMM, Sound shorts. ‘Trenendous aa: 
sortment of features. $1680" up. Used 
TGhIMt Sound, projectors, 879-90, uD: Cal 
oa: Abbe ‘ShT went eat street. 
(New York 30. Plaza 1-228 

HI-FI, Recorders, Free Wholetale Cat 
lof, Garston, 153-79 East as, New York 
Gity 26 


eat, bee! 
es “Gamera, Stores, 415 ‘Lex 
‘New York Dept. 188. 


ion Ave. 


“ PREE Catalogues. §000 6-16 Films 
International Plims, Greenvele. New York 


RAG Sound Plime Also SMM Films. 
‘Bedner,_ 5300 So 


Penn Sound Films. 
Snot 


fo eo $12.00, 
06, Tex, Box 362, 


16. tuim.. beew. 


"Teriatnal A. Toronto. 


fag trter ati Buen, 
iL nant actaeratie Rares £ 
sie arecee ae ens 5 | 7 


Brot order, Dept ¢-Ci. Central Camera 
Company. 290°bo, Wabash Ave, Chicago 
Sihinals 

35 _ MUSICAL INSTRUMENTS, 


ten. Sonrmaxers. 
‘York 36. 


SONGPOEMS and iyrics wanted. Mail 
for TinPan Alley, Inc, 1630" Broadway, 
Now York 10. ¥. 


1412-8 ‘Broadway. New 


SONGWRITERS! Protect your ideas! 
tt pos 


Hole Satan Write (or sate cae 
Seth: New York 15, 


OEMS wanted fr music] setng and 
Grown Atusie Company, 3 


Street. New York 1 


RECORDS, couptiess facts ld phano- 
in 


graph records, "6. introductory 
Hise! iSsore, mesg Mactan, 


gileount. prices. Save up to 60 
Nome trial Trades" accepted. “Bi 


catalog 

Bev 
RECORDS. Stereo, Monaural, 

gous, Write Novica, Box 211. New Yo 


Share $33 million 
biot New Sonewriters ‘Song: 
ts, Any subject, songs composed, pul 
ished. promoted by largest frm, tnforma 
Hon. appraisal Pree. Send Nordyke Music 
"| Bublutiere, 0000 Sunset, Holivwood 2aPS. 


GUITAR Making, books, plans. imported 
woods, tools List ioe ‘Wildwood, 510 East 
Tith Street, New York 9. 0. ¥. 


GUITAR offer for berinners) Top quailty 
guitar plus Tamous “Playsat-once’” guitar 
Fourve. guitar case. susie stand. Cash oF 
time’ payments. Free. folder’ Ed Sale 
Stuaio th, Bradley Beach. J, 


PARTY Records. Sample record and cal 


etm eos 
Bey, Peart Cele tees 


POEMS, Needed Lmmediaiely for, Ney 
Songs and Records. Pree Examination ant 


‘service for | 
 rRORRL, ice Se eee 
fo lle 


PROPESSION §L 


Calitornia =< 
SONGWRITERS, with publisher con- 
tacts are royalties 


Slates, New York 19:F, 
36 TELEVISION, 


SUPPLIES  EQUPSENT 


RADIO & TV Tubes at Manufacturers 
Prices! 100% Guaranteed! Brand New! Ne 
Fecbrands or pulist, United ‘Radio. Bor 
‘ooo, Newark. New sersey- 

“"FRER! Giant wholesale catalog on elec: | 
tronies, hi-il, transistor, setentific, hovbs, 
optics. ‘photographic, ousewares, Jewelry, 

Setron, 118 | 


fbole. novelties, tors. Write 
Bvereti ave, Chelsea 50. 


WALKIE-Taikies citizen's Band Th 
formation Ie. Slectronics,” 13484. West 
MaWichols, Detroit 38, Mlehigan, 
ELECTRIC Guitars. amplifiers, who 
gulg Free catalog. Carvin Pst. Covinn 


|a7_ BUSINESS OFPORTUNITIES 


IMPORT-Exoort opportunity, profitable, 
world-wice. mail-order business, from 
Eome, "without capital. or travel abroad. 
Established world trader ships. instruc 
tions for io-risk ‘examination. experience 


Unnecessary. Free details. Mellinger, 
Lae. Angeles 24 = 
11,000 NEW Prospects Daily Baby reo 

‘ond Books, shoes, albums Sell mal 

Use “our” literature. Write: No-Co-fto, 
Capitola, California 

‘YOUR Own Import Mail Order Business 


Deal wit over 40 maniulacturera, export 


fs of the world ete dinpart proce 
Siren, ‘International dropeship" methods 
Capital unnecessary. Sree detulls “Anao: 
Sisted Box 2068-P8: Sioux City 4, fown, 


YOUR envelope addressed nccurutely, 
reasonably: Past service. We have capable 
Rddressers tn your city” Glenway System, 
Box 6368, Cleveland 1, Ohio. 


£20, WEEKLY Home. ‘spare ime Sim: 
‘book 


pied "mail Bookkeeptig. immediate 
Someseasy! ‘Auditax, SA7S1D, Los” AR= 
eles 34 


FREE Catalog. Contains hundreds of 
business "Targa fod income. properties 
foughout Us. Canada Speciiy ti 

focation desired “Deal direct ib 
Sener UE Buveis Digs, oe 
Burst, Dept. P8-1, Lon 


ong, pros, with no 2 ei aa 
ane! Make" tain on the spot? Wor ahowr 
Row’ with Pree kit, Get sours how, Write 


Dope. saa 
PIX Typewriters. Pree Repair Course, 
Home operated. Remit ase for ‘book ex: 


plating Pepe Gees and gener Anpoin 


GROW Orchids at home, Profitable, faz 
cinating’ Successful home grower exptaine 
iugnt “Temperate and. 1ldlty 
conditions oreht 
falls Orchid, 
ies € 


Pree—Pull des 
eo 8° Vermont, tos Ans 


MAKE Extra Money—Bie Cash Comite: 
son blur premiutan, fore you Yang your 
Somers, dell Advertitine Book Matches 


le 24 
Kit makes sof 
‘Dept. PX-160, 7530 Greenwood, Chi 


Brom possible. Ba 


home apare time with fascina 


FREE Name Brands Catalos? Your own 
high profit business. Sell Name ‘Brands, 
full of part time. No inventory—no invest 
‘ent. More thas 2000 Name Brand Items: 
Towest wholesale prices. Watches, Jewelry, 
Cameras. hich, stereo fadios-phonos. ap: 
pllances, “housewares, “hardware, ower 
foot Tega, mica! snsraments, warden 
fuipment. sporting koods. toys, “many 
others. & Floors of Name Brands” Millon 
Sollar inventors. Orders shipped. complete 
‘within 28 hours, Send for Pree beautifully 
Tikstrated catalog’ Now! Separate Bole 
Peels? eee Te Be 
x. 


West is St. New York 


aa saul Pratie Beuiment du ates 
cls wood Bronze Supply, 
Bc Toot “East “Fiset. Loe Atecies 


Calitornia. 
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OPERATE 
neg Write, Walter 
Th Cire 


rontable mail order bust 
"Service, 4130-B Bast 


oni. 
neh sed sor Haley -Daricson Dealership 
Book "become 


‘on. how. to 
dealer ot motorcycles and, a'new line of 


"Bock Today. Har= 
ey-Davidson Motor Company. Dept. PS. 
Mliwaukee 1, Wisconsin. 

0 HOUR—home, sparejime. sae 
Pa a Details 


et ae ae ee 
Suede von “anything. Plokerattes 
mc 


saves Pree 
Ghriny-trades geil: a“bi01, S214 Law- 


“LEARN Professional TV Servicing in one 
peck Biuloustnew imputed 


Bera 


"ote So Lawren, Los anveter 0 


PLASTERCRAFT 
puaaters, eck candle Eatatog 

‘manual free Jayhawk Plasters. Blue 
‘apuaa. Reansas 


‘Mani 


ation. cleaners, 
‘ne: Pree ‘plies ties 
South Vermont: Low Angeles « 


Pree “Guidance anytime. I 
Biderepty ovum #9g8-P8 Pipe Branch 


LIQUID Molding Rubber, Pree Sample. 
BE Notary, information” ctationers:| strign Geottce. Cheney'c Wore Bask 
si8Ps urd, Kansas City 9. Missourl. | Road. Jacksonville 11, Pla. 


FRANCHISES make, profits! Operate 
your Own independent franchised business 
Ae distributor dealer ‘or agency owner 
Nuclonvtide opportunities, National ran 
Chise Heports fs the recognized source for 
information regarding’ the booming Tran= 
chise field. Write today for interesting free 
this ‘helpful service National 

828, 129 North Mich= 


ICK, Money! “Repairing Car Batter 
‘AU home” Bas). too! ‘Pree Detalis 
i Colorado. 


“FREE Literature — Make Bis Money 
Raising Pishworms and’ Crickets: Carter 
Farm, Plains. Georein 


mand Polat Chip 
"Box 933-89, Spring” 


ee 
mg a aman a at 
sie irene ee dare 


| Sa'Sigit Don't miss this “natural 
Company. 200 “Chestnut “Street, 


"nestle 
‘Roselle 


000.00" YEAR Net < ser Uh 
Row, Porreys ox escOr Lara. Plbeida 

ATE Mallorder follo business, Free 
details: Ballard, 1634 Edgeland, Louisville 


STMPONT-Ecport_ Murine Made 
rpidtdual sca norton act toate: 
‘Hons. Hermes: 1s" Went 42. New: York 36, 
‘SSMATL Order opportanity-marnuine 1 
Morits's Fireside Shopper. Saeitaw, Mich 
Rea ES a Bee Tara 
204 | ESBstre” Alabenna.s”? “Avoraforie, Bayou 


nf REEL, Exciting Report reveals ania 
tele peogeabie ma 

tuntty! 

fornia, 


‘Morris, Box S08, Campbells Gallc 


fncoin, 


eT My 


eMETALIZE Baby" Showy Wj 
Rebuild Batteries: 

Free. Universal, 
ols 


Bai 
‘ox iove-B, Peoria: ite 


‘$100.00 WEERLY 
‘worms soilless wa 
fan, Box 116c 

“OPERATE Profitable “Low Cont Mall- 
order. Business! Write! vier ‘ho Pith 
Avenue, New York 10. N. 

im name 
Factors. Agents 


Soren 1is-B haber. 
New York 6.5 


Aik 8 TWO Hgur Manuiaciaine Con: 
grete Products "No Selling. Carlav Cast= 
fies i600" Fremont,” Rapid City, South 


> LAGUES—Pigurines—Malds_Preg De: 
tals, Russo, 1194 Brooklyn Ave, Brook 
yn", N.Y: 


“HOME Mail Order—Really “different” 

ee ke 
Detroit ai, Michigan. 

SeRioRDEA DER Susineat No Tavesonene 


Fe room, Raise red: 
jdorieas. Charile Mor 
ashe Pirie 


gree Setup dea 


LARGEST Profits For You Selling Busi 


iboratory. 


urlnes Pree samaie Tooker, {005-4 Pals 
238 roruiar science sanuary 1940. | writes ree senate Tooker, 


“SEAKE 16 From, Sauare Foot Prevod: 
iMdsewsters Masse" Sn Wooden 


VERYRODY Likes 
Brofesionally Home’: 
Ragsdale Candies: Dié7, Beet Orange. New 


“COLORGEAZED Concrete pottery made 
without: molds: Patented’ method cemes 


teriess Grand Raplas, 
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38 MONEYMAKING 
TIES 


OPPORTU: 


DETECTIVES—Work home—Trayel. Ex- 

rienice unhecessary. Detective ‘Pariieu- 

rs free. Write Wagoner, P=125" West 
th, New York 24. 


‘South Vermont, 


Guaranteed | 


i, furs 
‘ending. Write 
ape tae ‘niinais, 
Syaae cane et Gee TE. 
ances, ele. Unired - Wisolesalers, "1265, 
Broadway, New York 1, N.Y. 


"TREE-mushroom pioneers! Spawn, in- 
gufuctions: "$1.00, Ona, PS-173, Slesken- 
fusatu, Japa 

‘MAKE, Money_Writing Short Para 
raphe No, tedious study. tell vou. what 
re ‘PaGre and how to sll, ‘and su~ 
Elgin of edltore busin from beinners 

ny small checks addy quickly. Write 
tose tient. away. Sead for free Iuets 
Botton, Barrett Dept C-80-N. 1464 clark. 
Chicago 


PREPARE and mall advertising Wiera- 
uke for eulale organisation. Good ea) 
Literature, in lists. stamps supped 
Tree "Start immediately” Full iatormation 
$100 (Refundabley National Maliers, Box 
‘Bean, Phitadetpnia 4a, 

“SELL, Diamonite Gems; 


‘Sample 2c. Donovan 


ih spare time, Make up to 49.80 an 
our without raperience. Pacts tree. Write 
'garvis, oom “CR-3-A, 


{MAKE §100.00, Weeki At Home? 5 
erence Needed! #1 a5_Starts 
‘etalls. "Hamilton 


Eames ‘mall with name, 
yom’ of home ‘needs and 
ree "Tvial. to test in. your 


uF Out TI 
addreat for" Bl 


BIA, 


5. Aina 


1g, double 


your incomer Write 
towoc, Wisconsin, 


rwelry, _ cif 
"We anance 


‘MEN — Women! Start Money-Making 
Piaatic Laminating Business at home In 
pare jumer Materat that conta 6 brings 


S258, No canvassing or selling but 

IT orders being’ in €20°8 day. Write for | 
Tul partictiars Free. Rush panic on. post= 
card to, ust dar 
ike 


tips for 9 rly, Box 911, 

‘Owensboro, Kentucky od | 
DANDY Monevmaking ter. Prpgtabie 
"Wall Mfg. Works, 107! Linden. 


52 T was unemployed. broke. Today | 

000" home. drive Cadiliac, “have 
Wyong "ean ao. this 

h Flor 


Cole, 217 West 
“15.00 THOUSAND? Addressing Enve 
ea Por Advertisers!” (We make ng, false | 

claimay ‘otter. Opportunities’ 100. Firms! 

DBetals Se ‘Box 1247, 

Rey: 


‘parle, ‘samaica | 
Make Bie Money | 
cad Crickets. Carter 


PRE Literature 
sing, Pishworms 
Ins. Ga. 
foallt Pree qeainy Hunho® 
the Wamewo, Hea 
efioo0e MONTHLY. Spare Tine Wi 
‘Tablesaw, Bandsaw or Jigsaw. Write Hol- 
Way House, "a2" 4th Plain. Vancouver. 
‘Washins 


SELI, by 
909-8 8 


‘South Dakota 


ome 8 7 AMBITIOUS Single 


| cousts to 0 


re For 
080-E. 


MAKE Money Clipping Newspaj 


information, write,  Newscrate, 
‘Main, Columbus 5. Ohio. 


's40.00 MONTHLY with jissaw_ Details 
Eikman, 345 North Summit, Sioux Palle. 


oP ROEIVE, Busbels of Mall Get Lintea 


apes, 
‘oder i 
envelope. Columbia. #208 
Branch Road, Suver Sori Matpland 


Beginners’. $00" Alin’ Radford, 1200 
‘Taylor ‘Street’ NeW. Washington, B.C. 
‘OPERATE Profitable Home Im 

ness! Details Free. "Direct 

fempany. Hox S81, Bakeraneld 


ONE and Saving Cataloave 
Waite, Adams exenan Sens 
New ork 10. New Yo 
‘OPERATE home Mail-order Business 
Yeencek Printing, ‘444PS Ove, San iewo 
MINK Raising information free Cam 


plete Lake Superior “Mink Farm, Su- 
Een HS ‘whneaun 

PROFIT! Learn How 31 Tnvested 
Returns 48 At Once Plus 


Bnilmited) theome. No, sell 
Company. P.O. Box 123, Lin- 


"MARE Fasy Money Addie 
Preasant, Work. Write—Merrill 
Box 182R, Hatfield, Pa. 


tr 
Bept' 5: Box 41532, Las Angeles. 
California, s 


Be 
Research, 


‘udnth Average Por" Lite Wo Seiting "Ad* 
Tenture. Riches, Romance, Prom Profitable 


Box 575, Walaa, Oant, -Hawal. 
toREFRIGERATION Ridiculously Simple 
for mechanically inclined manual 


Simazing theory explanation "Your 
Gun, Dasiness, in rocks posse.” Adcox 
Eiterprines, 2210 N48, Kant St. Loui. 
jon by MAIL 10-to-t proBt 
ible Suggestions Free. Fa 
‘Wood. 2153-OK Fullerton, Chicago’ $1 
BRA BUY IT WHOLESALE 


Tarorm 


39 FORMULAS, PLANS, ETC, 


FORMULAS—All_Kinds—Moneymakers 
‘Fates catalogs, Dime Remico, Park Ridge 
thio. 


LATE Modern Manufacturing Formulas 
HEE fig Chemleal service rv, 


OPPORTUNITIES, Unlimited: 


SPECIAL Formulas for latest money- 


mating, discoveries, "New! Good! ‘Profit 
ble! “Valuable Literature Pree! Miller 
Chemist. 1817-8. Tampa, Florida. 

EARGE Formula Catalog 106 Big Sur- 
prise. Western Chemical re 
40 PLASTICS 


| | EBARN Plastics Fabrication Por spa 
ume Income "Low, coat home traning on 


‘D-a, Port 


NEW Liguld casting plastic, Gear, cole 
orn Embed rea! Bowers, butterflies phos 
fam: colnes dena "Seer two” handbooks 
How to Cast Liguid Plasticn” and "How 
to Make Extra Money at Home.” castor 
Iker Dept. Aslad. Woodstock. Miinofe 


“PLEXIGLAS — Any thickness — Clear 
ipotlecei vg, tie_—Clear ndeabe 
Hanover, Pennsylvania” = eee 
ELECTRIC Laminating Kit, Fan 
Profitable Detatls, Bure if 
Eelamasbo, Sich 
EPLASTIC. and ‘mipp 
Gelaineo, 12" Center” 
Sectiest” '? ‘ 


q 
ia 5. Park 


‘apatomical Pree 
409, Roosevelt 


Way, San Frans 
 Calitornin: 


a, 
inate 
ugiGROSCOPE. slides, 


‘Avenue. Lombard. 


LARGEST Wholesale Supply Source in 
U.S. Oet free catalogs. Purniture. clothing. 
Sopliancey autos and ncceorieg, farm 
jen, Free’ detalls. Associated Wholesalers, 
"2008-0. Sioux City 4. town 


36. RADIOACTIVE inoin 

for s1.00. Atomic Researchiab, 1 

ice. on Afueles 34. Cul 
TELUSTRATED “Catalog Chemie, 

mineral "Fence 

{rler: Branston Thao, ee? “APOr 


mente 
yar Ven 


ultolor Whol iiogsau-| _ SPECTROSCOPE for quick analyans 
olay ulcer wreimate Guinier au | aio cuiteean #16" ariacndet, Fae 
Sopliances: telfigsrators. freesera: wash: | Alto, Calif 

eeP arvers, ‘television, “radios. furelture, | ~ CHEMICALS oa foe os 


Slothing. iuggage, "binoculars, photo: 
fraphs." recorders. cameras, projectors. 
Efpewriters Sewing machines: power tote G 
‘ors. sporting foods. watches, Jewelry 
Same ‘brands Sure’ @iscounts: Postcara 
Beibyco. Decatur 164, Tilinots 
BUY, Wholesale. 100.000 Nationally Ad- 
yertised “Products. “Appliances. Cameras. 
porting “Goods. Housewares. Watches 
‘epewriters. Tools, Clothing. ete. Dis- 
‘Bus-Hite, Box 258, Haw- 
fhorne 3. New Jers: 
CATALOGS: Hundreds of Teme Big 
ings $100, Davia Darretta, 1980) East 
Tremont’ Ave.. Bronx 62. 6. ¥. 


WHOLESALE Catalogs: Directory list 
ing 110 ‘Grms lesuine tree catalogs. $1.00 
G2cO. Canaan 2. Connecticut. 


trial, analytical and ‘private laboratories 
Gathiog Bee" Dept M16, Biological Supo 
Hope Ave., Rochester 2, 


SSROCKET chemicals chemitry set 7 
fils “Apparatus” glaseware. Catalog 260, 
Bio’ Chemical Products. 30-P" Somerset, 


Massachusetts. 


Lal 
i6t-B. Brighton. Mass 

(CHEMISTRY -Microscopie-Trsect 
terflies-Rocks. Minerals-Sets Com 
Eiterature-Amatear” Chemist -and 
Blolosist sty Bast Fieventh. wanaas Cis, 


poratory Sales, BoE 


fete. 


CASH Homework! Permanent Empioy- 
ment) Pree Outfits! Hirsch, 1501-11 Hoe 
ew York 59. 


“ELECTRIC Guitars. amplifiers, whole 
sale, Tree Caraior. Carvin, POW. Covina 
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EXPER! Galore” 
rnabe, tiefundabley Tab 

Stators, Manitowoc: Wisconsin. 
“SCIENTIFIC Oddities.” 60 Page Book 
Jet, "Ige. Franks, 2131, South Racine, Chi 


aD ot letters. numbers. Win- 
Doors. to 
Fre ambien Attas-U, ‘Box 


Can 


as 
‘ALU-PSC" Prespart, Hiinols 


SOUGATIONAE Gem —ncng 

eres Seas 
ce 

Pep nea 

SES eS ae 
ai 


No Be- 


Btrect New York 11 


‘CATALOG With 3000 Tllustrations ¥2.00 


Laboratory” Materiais, 7319" Vincennes, 
Chicago. 

ECONOMICALLY Priced! Laboratory 
al = ‘Starr “Scientine 


MAKE Money selling sensational Dyart 
rser~bear. Giant-Size “Apples.” Beaches 
Bears ‘Grismentai  Alzg "Stari 

Standara Trees 


Milions want :t. Pree Kit erie. iE 
Sind. Dept. P-03H. New York i 


fling Roosevelt Road. Chicago. & Ui 
‘MEN! Women! 
Pamous Rationalle 


"Akron. Ohi 


ee 
GPOC New York I. New York : 


FREE information — USA Overseas 
Jobe an Pay, Trarpertation Pures 
Bent, jest ih Street, New York 


FOREIGN Jobs—Latin America, Alaska, 
Canada. up to $1500 monthly. Up-tomdate 
1960'Foreign Service Directory, gives com: 

Uist of arms hiring 
lian ‘Constructen 


ere 
fo ap iain Bue 


sn#, Low ateeles & Calttornia, 


piste information tot 
id ‘Ch 
fort 


Bh. 


Toes Shine pe Weekly Beginners 
‘Tinvel, Adventure: Detalls Free. Seamans 
Service, ow Ti-P. Brookiva 


TRUCK drivers make up to $300 weekly 
Jneaperienegt can iaake Sion ween hie 
Box" iov2, Ballas af ex 


POAHIPORNIA Job Ovngrtunities Details 
00 


ite Him Sith Box 396. Lae Ane 


Bs cae 
yore tt. e 


‘WILL sou wear few wills and topcoats 


‘Retol. New 


are 


‘Congress, 
Ghicago. 7. tino! & 

"BUSINESS of your own. Earnine poten. 
at var high ‘as 940.000 annuallr’ Yssued 
‘9h 813.500" base. No merchandise to buy 
Stud forvtree explanatory booklet Hatreli 
‘E Company. Bow &-DD. Loulevitie_ Ii 


Bek, PIRkE wyatenbooks Pree culaioe and sm 
‘S43, Oak Matchcorp. Dept. Pi 


Tons: | 4 


MAME Extra Money selling advertising 


sales out 


Sune Rt else 
ay eee 
Gemmisions: No" sovestment deng Mor 
ae 


T'LL send vou Pree stocking sample new- 
sehaadeanceanent in galery nee non 
Patented. fullelength. Stars, up. 

Knee without supporiers, without girdle 
National "advert 


sie te 
a ee ad 
‘apolis. Ind, * 7 


j Invention “A boon to car 
tential Write 
Cleveland 


money showing “na- 


CATIONAL & 
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EARN While You Learn Auto soa Pil 
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4rd igi nchoo! texte supplied ‘Sinaie sub 
jects If desired. Credit for subject 
Sompleted. Progress at ow 
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od 


information book! 


“USED Correspondence Courses (Bought | 


‘Money Back Guarantee. Gem, 
Linwood, ‘New Jerse! 


Bie is 


{_DYNAMIC. Singing, Speaking Self 
‘rrainine. Theiling! Candeld Voco-tec 
Ords, 2018-¢ Firth Avenue South, 

‘Mpolis 4, Minnesota. 


‘Minne: 


"Boo 
log 10¢ Refundable. (Courses Bought. 
jess 78-D Gourtriaht, Wilkes-Bai 


tunity 

"Pranklin Credit, Roanoke, Vite 

sEPERS—Operate Your ¢ 

cAcWeek" Sovtem, Ellis, Box 200, 
‘Grove, North Carolin 

ee and repair 

feration, cleaners, 


UEEARN, Appilance 
Motors, waal 


South 
LEARN Asleep: develop Conii- 


‘whi 
denice, Dynami wil Bower, Control Tea 


Weight.” Boring 
Bee arte neat 
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x CONTESTS 
WN aples, money. General Context 


faih"12! Minnesot 


'WIN Prize Contests” complete book 
2g, Greehwood. Box Til6-ieP, New York 


3600 RUBBER STAMPS © 


‘OFFICE SUPPLIES, 
QPFICE Type Stamp $1.00. Metal Pock- 


“ATHREE lines, name and address, $100. 
‘Two such vstampe, each different, ‘same 
Seder. 4178. EVE, Anderson, P.O. Box 

‘Par ‘oreeon. 


nd Se Postane. 
Mo. 


FREE Rubber Stamy 
Bow 3008, St- Louis 1 


CONTEST Information—Winning Polnt- 
exe Send ise" Guidebook, Bor 26, De- 


soth. New York 34 
DETECTIVE Profession. Home Study. 

page. Cerificate. Future, Box s1i9i-0, 
‘Los Angeles 41, Cal 

SDerecrive course. Credentials, Di- 
oma. Pree information. Southwestern 

insitite’ Criminoiony. Box 2117-B. Law: 

“Oklahoma. 


aay aap a ee 
Service ‘System. I811-C North ‘Kenneth, 
Chicago 38. TL 

DETECTIVE Finserpri 

International. Box 
Catada 


LANGUAGE 


LEARN worid interlanguane endorsed 
Unesco, Free lessons Haperanio, Middleton, 
Wisconn. 


i AUTHORS SERVICE 


WANT Your Book Published? Learn how 
ke publish. advertise, promote, distribute 
Many successes. Free booklet PS. Vanta 
120 Weat 31, New York 
a 


‘Advertising 


ADVERTISING AGENCIES, 
Ere. FOR ADVERTISERS. 
at COLORED circular, 
lea Promotion. 38 
Rew’yor Guy es 
PREE expert assistance for mallorder 
advertisers. Hatebook leading newspapers, 
Magazines. “ioe. chicago 
pre ae a 
Letters expert. Pree 
pice List Gale. 118 W. Washington, CBI 
fase 2. th 
ADVERTISE: words. 100, Canadian 
Newnpapers, 45.30. Lists Pree Advertising 
Bureau. 10Sti-b- Springfield. Chicago 43 
BO CARTOONING. 
AINTING) CHAE FALKS 
CARTOON Your way. to success! Inter- 
nationally Rpown instructor. Haye Burns 
‘ill personally teach you to create ori 
al, “aiable cartoons at home. Cost 
rirse is very tow. Write for free details, 
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“WOW To Make Moner With Simple | 
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1, 
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Corona ‘Electric Portables $148.95. Conti 
ental. Distributing Co, Box fl, Temple 
Ci. Caltfornis. 


| 


4-LINE Pocket Stamp—name, addres, 
phoue $1.00 “Two ralfferent) $1 40. Metter, 
‘Troy, Ohio. 


INDEXED. Cushiozed, 3 lines $1.00, 4 oF 
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~ GOLORE 
160.50. S000 “EIT Fadt!* Prom 
S85-Pi' Broadway, New York City i.” 
¢/:00 BUSINESS Curd, id Cake 
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related patent” Orieinal 
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Sogel"Shinwars, Saok"8s, Bogota, Rew 

ST” Steam Engine Castings, Fittings 
Catniog Tbe ee Sum 
Sere Andover, Masso OS 188 


“MINIATURE Steamboat, Metal 
seruction.” Steam ‘Operated, $1.00 
Industries, “Greenwood ‘Lake. ‘New_York. 
ROCKER, oe sea ‘Sones. 
Bee'hire Goo hainera Foust, Pato 1% 


‘Con 
Penn 


POWER. Modein Unusual Stemi Gee. 
rs 
hensive 


line And ‘Traction’ Engines, Pitt 


les Compre 
‘00. Charles Cole. Ve 


SsMIQNEL Trains, Big Discounts. Cat 
2a ec ron. aat chicane Ave ‘ent 


"patented Write Carl Som- 
dustrial invention Sales, 
edo 13. Oho 


INVENTORS Don't sell your invention 
ented or Unpatented until you receive 
four offer. ‘write Cowl. Box 208-D, Mar 
fon, Onto. 


wit ROCKET el ogi, hie tage 
Parachute retirn. Educational ag 
Seale" lane “and tnatractions "1-06 

ate 'Eheincerings Box 2274, Dallas“ 


0 HOME CRAFTSMAN 
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“INVENTORS! Outright cash sale oF r= 
alties for your inventions. “Patented. Uh: 
ant demand from our ell- 


Gnvenition, Brokerage, 15 Park. Row. 
Yor oN. Po 


me a 
facturer. Clients” “Patented. "Unpatented, 
Write Gilbert Adams, ‘Patent Broker, 80 
Wallstreet Fitanclal District, New York 


Gt MODELS, MODEL SUPPLIES 


TERI fy Mer weep 
sak Mae 4 te 
iti aby aonlabe Spotl tala 
Erker Sov, Gees, 
Portland 12. Oregor ss 4 


NEM srigaieg_cslg Sal 
(aah Ml arya 
Sa Berrene eaten pa 
Be ee 
SACS, Goal 

SPUR exert aly 
Leahey et Rah 


, Action windmlils plus 
i Sawing." 181,00) Mastercraft, 
Olcott. Chicago 31 


{a TREE New plans cata 7 
okt aloe, “Make 3400 


oft “Craftpians, 1223-8 
Wabatin,hicago§ 
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nite ADP ek eentaton 2c. Mason 
Sullivan, Noroton 2. el 


KNOCKDOWN cedar chest and lumber, 
free price list, Bedford Lumber Company, 
‘Shelbyville, ‘Tennessee. 


FREE Leathercrait Catalogue Kirkpat- 
Bokaedanines, comoany.. Box Gras. 
Galnesvile Texas 


ache ‘Leather Company. 3804 E. 
Washington St. Phoenix, Arison. 

KILN Dried Walnut Cherry, Etc. Hard 
qoodiaiocks Boards, Sad Suara. ia 
Ind ‘Lumber Company, P.O. Box 262, Sa> 
‘anna. Mo. 

‘WOODWORKING and Cabinetmaking 
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Eraftemen. Only complete lowscost_ home 
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G2, Portland 12, Oregon 
oo ‘DO IT YOURSELF 
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aller, Thouiands Bult. Kuempet Kiocks. 
Minneapolis 16, sina. 
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ine. mg 
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72 WEARING APPAREL 
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Sova ine 
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fascinating ‘Tattoo: 
information $1.00. Zeit, 
Leslie, Rockford, Tlinots 


fers, ft pai vercury 
ports 
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‘GOLD-Silver Detectors. Geiger Counters 

USED and new violtes for tungsten, ete. Best available 
Southern, Watch Garaneeed, Tnformalisn Pree: Detection 
Siiteago's Dept. 35. Sylmar, Ca 

"PRE catalog Costume Jewel parts Sa tel coher DAE 
Supplies, Reasobabie prices, Peat service: | y TREASURE! Buried coins. god. silver 
Guranteed quality. nique merctianaice | Fates’ them! fram. ass 50, aay Perms 
ehusette F CS 


‘COSTUME Jewniry Supplies. Settings, 
Rubinentone, ete. 6a. page iffustratea cata: 
Jog, 306." Milady, BOX 1328 0.P.0., 
Yoix CityU) 
“QAOHEST Cash For Old Gold: Jewelry. 
Gold Teeth. Watches, Diamonds.” Stiver: 
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Information. Nose Hefners, Heyworth 
Bidg:. Chicago 2” 

HIGHEST Cush Paid 


ash Paid tor Ol Gold 


agbronaitions iithest prices Robi 
seach Banca Monica, Cali 

19 SWISS Watcher $18.09, Catalog 25¢ 
erhowta 1180 Gutlhil ew York Gi 


= TORACCO & PIFES 
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Write for free sample” Satisfaction guar= 
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bare fe lopee wine 
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METAL Locator Kits and Assembled 
Models from “$39,90" Transistoriaed and 
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S*Ariington 10, Virgin 


‘Map. Handbook 25<. Loca~ 
fit Kahsas, Atchison, Kaneas 


Goidax'T: 
ls ‘Ineiuding Underwater’ Locator 


iced 
from $1980. Pree literature ~~ Auth 
books. 


WATCH snd clock repairing books. Free 
catalog. ‘North American. 2530-BO. Milt 
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Journal contains 
‘repairing: "Sam 
"Box 218-8, Daytona 


© HOW to get your watch repaired for only 
$295. Write lor tree cetalls: Watcheo, 
S52-Ps1 Hill Street, Biddeford, Maine 


e 


‘S200 “West PS-31, 
Salt Lake City 4 Utah. 


HEAT your home for almost noth 
Detaily. on request. Ottauquechee Prod= 
[sta Quechee, Vermont 

70_ OF INTEREST TO WOMEN 


‘CANDLEMAKING, Terrific Hobby. Great 
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ping. creating and decorating candles tor 
Feaf:"round demand—holtday a Sith 
weddings. anniversaries, All 


‘andl 
Call 


method. Ci 
Fallbrook, 


HOMEBREWED wines, beers” Com- 
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FUNNY Gag Cards Sixty $1.00. Ehbor, 
Box 126. Ivyiand, Penna. Sn’ 
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$095, Dallas 23. Tex 
INEXPENSIVE devices 10 
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RECEIVE Magazine . Samples 
Catalogues, 
Gee 


Ohio. 
LOOK under 


yotect your 
re 3030 


‘Printing ip 


ee ee ae BS 
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‘Here's help! You pay nothing unless satin. 
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Cleveland 18, Oo. 
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you want write today to Dial Fi 
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100 fines with one blade 
{or Sl-4g money Back guarantee, Ravvolp, 
Poplar ‘iu. Musourt 

AMAZING Phonograph Record Kile The 
‘Giearette Habit. 4200. Guaranteed’ Money 
Sack Siry eaith Ranch, Melbourne 12, 


oe, Sa 

Malling Dist". 'Caban aa58 Vie brine 

Ra. Le A. 39, Cal 

SUPER | memory overniel 
Sjou, Boe Tiai"V; Hollywood 


WEALTH, the creative way. Eighteen 
sclentific Lessons. on demonstrating abu 
Sance. $5. Peters, 123-A East Sth ‘Ave 
Esconaio, Call. 
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SAVE AS MUCH AS 


Build a Liberty Home Yourself $ 
WITH NO FINANCING PROBLEMS 2000 


THE AMHERST 


IF YOU CAN DRIVE A NAIL, YOU 
CAN BUILD A Liberty HOME! 
Beat high building costs . . . and have an out- 
home, too, The revolutionary, new Liberty 
at method gives you a beautifully designed 
EASY ‘TO BI at unbe- 
lievably low cost. Everything is precision cut for 
exact fit. . . saving days of costly labor. You 
ceive ali framing and finish lumber, assembled 
windows, pre-fit mortised doors, oak flooring, insu- 
n, sell-sealing roof shingles, nails, paints, hard- 
, plus complete building plans and instructions. THE MANCHESTER 


ONLY WITH A Liberty Ready-Cut Home CAN YOU GET ALL THESE 
EXCLUSIVE BUILDING SERVICES 
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Safety: An Expert Takes a Critical Look at the ’60 Cars 
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Two specific indictments still pend 
against Detroit, nevertheless, in the realm 
of the survivable accident. The first is its 
campaign of silence against the seat belt; 
the second, its widespread neglect of the 
hazards of the front seat back. 

The feeling seems to be that if you 
don’t notice the seat belt, it will go away. 
This is just what it is doing. Ford’s 
dealer installations of this safeguard have 
dropped from a peak of seven percent of 
car sales to around three percent. Worse, 
surveys show a disheartening decline in 
the use of belts by those who had the 
sense to invest in them. 

This simply proves that the seat belt 
has to be sold, just as does life insurance, 
fire extinguishers, and polio shots. The 
fact that people don’t buy these things 
without pressure is no argument for 
dropping them. People didn’t buy four- 
wheel brakes, either, until they were sold 
to them—by Bendix, incidentally, not by 
the automobile manufacturers, who orig- 
inally gave them the same silent treat- 
ment now accorded belts. 

Likewise, most customers in the early 
days refused to pay extra for safety glass 
—until it was made mandatory by law. 
‘This will hardly happen to the seat belt: 
You can legislate it into the car, but you 
can’t legislate it around a guy's middle! 
So it has to be sold. And this should be 
done on an industry-wide, noncompeti- 
tive basis as a principle, not a product; 
as a habit, not as a piece of merchandise. 

Evidence for the second indictment 
was clearly presented even before 1960 
designs were frozen, in a paper published 
in Surgery for September, 1957, by 
Braunstein, Moore, and Wade. This study 
showed that of 2,000 injury-producing ac- 
cidents analyzed, the most important 
single factor of car structure was the 
steering assembly, heading the list with 
29.4 percent of the casualties. This was 
pretty obvious, and something construc- 
tive has been done about it with the deep- 
dish wheel. 

A major source of trouble about which 
very little has been done, however, is the 
back of the front seat. In the study this 
factor is divided into two categories: 

Backrest (top portion) ... 

Backrest (lower portion) . 

So this single unit accounts for 26 per- 


ze 2] 
cent of injuries, ranking second only to 
the steering assembly in frequency. In 
severity of injuries, it ranks behind ejec- 
tion but about equal to the instrument 


There is food for thought here, since 
the seat behind the steering assembly is 
always occupied, whereas the back seat is 
often empty. While some slight improve- 
ment in rear-seat foot room is evident in 
1960, especially in the Chrysler lines, 
which needed it most, we still have a 
long way to go. The same applies to 
padding the front seat back. 

One phase of the safety problem in 
which a glimmer of hope does show is the 
matter of rear vision. Glass area in mod- 
ern cars has reached the point of dimin- 
ishing return, and yet the treacherous 
blind spot still remains in both rear quar- 
ters—a grave risk in our superhighway 
and expressway era. In the past we have 
prayed in these columns for some adapta- 
tion of the periscope principle. Now 
American Optical Company has licked 
the problems involved and is offering 
such a device to Detroit as original equip- 
ment (it must be built into the roof, not 
added later), So far there have been no 
takers, but sooner or later somebody 
among the manufacturers will wake up. 

Detroit die-hard attitudes haven't 
changed much. Safety is not discussed 
openly except in double-talk. One com- 
pany has issued a list of “188 Safety 
Features in the 1960 Models”; if the 
author had only added wheels, tires, and 
doors, he would have had 141! 

Last year we mentioned the handwrit- 
ing on the wall; this year we can read the 
first paragraph of the message in the form 
of the Roberts Bill, which has passed the 
House and is expected to be okayed by 
the Senate. But this simply provides that 
the government may buy only such 
makes of cars as meet specific safety re- 
quirements established by the U. S. Bu- 

u of Standards. A small step, it will 
still have a salutary effect. 

Eventually, through government “in- 
terference,” the motorist may enjoy the 
same measure of safeguard against the 
survivable highway accident that he has 
so long received through meat inspection, 
food and drug supervision, and aircraft 
and marine safety standards. 
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